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(57) An information communication scheme for en- 
abling the radio base station (100) to carry out both 
point-to-point user information communications and 
point-to-multipoint user infomiation communications 
with respect to radio terminals (200) is disclosed. A first 
media access control identifier is allocated to a radio ter- 
minal (200) which made a connection request, a corre- 
spondence between the first media access identifier and 
the radio terminal is broadcast, and a user infomnation 
destined to the radio terminal (200) is transmitted using 
a time-slot corresponding to the first media access con- 
trol identifier. On the other hand, a second media access 
control identifier is allocated to a multicast information 
identifier, a correspondence between the second media 
access control identifier and the multicast information 
identifier is transmitted, and the multicast information is 
transmitted using a time-slot corresponding to the sec- 
ond media access control Identifier 



FIG.l 




WIRE NETWORK 



300 



.107 



WIRE 

INTERFACE 



t xl06 

I RELAY UNIT 



USER INFORMATION 
TRANSMISSION & 
RECEPTION UNIT 



101 V 



RADIO 
INTERFACE 



203. 



U|ER INFORMATION 
TRANSMISSION A 
RECEPTION UNIT 



CoftTTtOLllNir 



RADIO BASE STATION 100 
I 



.104 




MEDIA ACCESS 
CONTOOL IDENTmER 
MANAGEMENT UNIT 



7n53 



SLOT SCHEDULING UNff] 

T 



^102 



CONTROL INFORMATION 
TRANSMISSION & 
RECEPTION UNIT 



RADIO TERMINAL 200 




— i r ■ - 

SLOT SELECTION UNIT^ ^ 



1 



^202 



CONTROL LNFORMaTION 

ggEWSit? 



^204 



MEDIA ACCESS 
CONITIOL IDfimTFIEA 
MANAGEMENT UNIT 



Printed by Jouve, 75001 PARIS (FR) 



1 



EP 1 077 539 A1 



2 



Description 

[0001] The present invention relates to a radio base 
station device, a radio terminal device and an informa- 
tion communication method for realizing radio commu- 
nications. 

[0002] Systems for carrying out communications be- 
tween a radio base station and a radio terminal can be 
largely classified into a public system in which the radio 
base station carried out a centralized management of 
radio bands and a private system in which the radio ter- 
minal carries out communications autonomously and ra- 
dio bands are not managed rigorously. 
[0003] Conventionally, in the public system, it has 
been customary to exchange user information through 
a point-to-point connection between the radio base sta- 
tion and the individual radio terminal. 
[0004] For example, in the cellular telephone system 
using TDMA (Time Division Multiple Access) scheme, 
the radio system manager allocates some time-slot to 
each radio terminal such that communications between 
that radio terminal and the radio base station are carried 
out using only that allocated time-siot. 
[0005] In such a system, the control methods for car- 
rying out the point-to-point user information communi- 
cations are defined in advance, and these control meth- 
ods includes one in which the radio base station broad- 
casts to a plurality of radio terminals. For example, in 
the paging for calling up a specific radio temiinal, an ID 
of the radio terminal to be called up and a message con- 
taining a command to make the corresponding radio ter- 
minal to return a response are broadcast from the radio 
base station to all radio terminals within an area (called 
cell) to which radio signals can reach from that radio 
base station. 

[0006] Such a conventional radio communication sys- 
tem is provided with means for broadcasting radio con- 
trol information from the radio base station to all the ra- 
dio terminals located within the cell of that radio base 
station. However, the communication involving a radio 
terminal at least on one side, such as speech commu- 
nication in the cellular telephone to be specific, has been 
carried out in the point-to-point fashion, and such a con- 
ventional radio communication system nas not been 
provided with any means for transmitting user Infomia- 
tion from the radio base station to a plurality of radio 
terminals simultaneously or scheme in which radio ter- 
minals receive such user information regardless of 
whether it is destined to the own terminal or not. 
[0007] On the other hand, the radio LAN technology 
that belongs to the private system is compatible with 
communication systems based on wire Ethernet, and 
provided with means for each radio terminal or radio 
base station to transmit information at a variable rate 
simultaneously with respect to a plurality of radio termi- 
nals or a plurality of radio terminals and radio base sta- 
tions. 

[0008] In such a system, slots for user information and 



slots for control information are coexisting without any 
distinction, or slots with mixed information are existing. 
For this reason, a receiving device side receives all 
transmitted information without distinguishing user in- 
5 formation and control information, and then judges 
whether they are destined to the own terminal or not ac- 
cording to the control information among the received 
information. 

[0009] However, in this case, contrary to the case of 
the public system, there is no point-to-point information 
exchange, and all information must be received once so 
that there has been a problem that many wasteful 
processings are involved. Also, in the case where a 
communication terminal is a mobile terminal with no 
power supply, there also arises a problem of the power 
capacity shortage. 

[0010] As described, it has been impossible to carry 
outpoint-to-multipoint user information communications 
In the conventional radio system of the public system 
type, whereas it has been Impossible to carry out point- 
to-point user information communications in the con- 
ventional radio system of the private system type. 
[0011] It is therefore an object of the present invention 
to provide a radio base station device, a radio terminal 
device, and an information communication method 
which are capable of enabling the radio base station to 
carry out both point-to-point user information communi- 
cations and point-to-multipoint user information commu- 
nications with respect to radio terminals. 
[0012] According to one aspect of the present inven- 
tion there is provided a radio base station device, com- 
prising: a reception unit configured to receive a connec- 
tion request from one radio terminal (a random access 
channel, for example); a first allocation unit configured 
to allocate (dynamically, for example) a first media ac- 
cess control identifier which is an unused media access 
control identifier, to said one radio terminal that issued 
the connection request; a broadcast unit configured to 
broadcast a correspondence between the first media 
access control identifier and said one radio temiinal (a 
second broadcast channel, for example): a second al- 
location unit configured to allocate a second media ac- 
cess control identifier to an identifier (a multicast IP ad- 
dress or a content name, for example) of a multicast in- 
formation that are to be received by a plurality of radio 
terminals; a first transmission unit configured to transmit 
a correspondence information for enabling said plurality 
of radio terminals to recognize a correspondence be- 
tween the second media access control identifier and 
the identifier of the multicast information; and a second 
transmission unit configured to transmit a time-slot cor- 
responding to the first media access control identifier 
with a user information destined to said one radio termi- 
nal loaded thereon, and a time-slot corresponding to the 
second media access control identifier with the multicast 
Information loaded thereon. 

[0013] According to this aspect of the present inven- 
tion, it becomes possible to provide an efficient radio 
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base station device in which radio channels for trans- 
mission to a plurality of terminals can be collected into 
one channel by carrying out the multicast on a radio sec- 
tion, in addition to making a point-to-point connection 
request Individually. 

[0014] Preferably, the first transmission unit transmits 
the correspondence information using a radio control 
broadcast channel (channel 401/402/406, for example) 
that is set to be received by any radio terminal located 
within an area of the radio base station device (located 
within a range to which radio signals from the radio base 
station device reach, for example). 
[0015] By broadcasting the multicast information us- 
ing the radio control broadcast channel In this way, it 
becomes possible for at least the downlink side to listen 
to the multicast broadcast without establishing connec- 
tions. Also, even in the case where uplink channels are 
necessary, it suffices to set up only the uplink section. 
[0016] Preferably, the radio base station device fur- 
ther comprises a unit configured to obtain Information 
on a correspondence between said one radio terminal 
and the identifier of, the multicast information that said 
one radio terminal wishes to receive, wherein the first 
transmission unit transmits the correspondence infor- 
mation to said one radio terminal, using either a radio 
control broadcast channel that is set to be received by 
any radio terminal located within an area of the radio 
base station device or a time-slot corresponding to the 
first media access control identifier. 
[0017] By ascertaining the multicast information that 
the radio terminal device wishes to receive in this way, 
it becomes possible to limit the multicast broadcast re- 
ception only to the radio terminal device for which the 
identifier of the multicast information is known or for 
which the reception is permitted. 
[0018] Preferably, the radio base station device fur- 
ther comprises: a third allocation unit configured to al- 
locate a broadcast media access control identifier to be 
received by any radio terminal located within an area of 
the radio base station device; and a notification unit con- 
figured to notify any radio terminal located within the ar- 
ea of the radio base station device to receive the broad- 
cast media access control identifier, using a radio con- 
trol broadcast channel (channel 401/402/406, for exam- 
ple) that is set to be received by any radio terminal lo- 
cated within the area of the radio base station device. 
[0019] In this way, it becomes possible use arbitrary 
channel for the broadcast. Also, by setting a user chan- 
nel which has a far larger communication capacity than 
a control channel In general, as a channel for the broad- 
cast, for example, it becomes possible to transmit a 
large amount of broadcast information toward all tne ra- 
dio terminal devices. 

[0020] Preferably, the second allocation un it allocates 
a media access control identifier that is set to be re- 
ceived by any radio terminal located within an area of 
the radio base station device as the second media ac- 
cess control identifier. 



[0021] By conveying alt the multicast information us- 
ing the user channel for the broadcast, for example, it 
becomes possible to realize the effective utilization of 
radio channels by multiplexing. 
5 [0022] Preferably, the reception unit receives the con- 
nection request that contains a multicast connection re- 
quest, from said one radio terminal. 
[0023] Preferably, the radio base station device fur- 
ther comprises a set up unit configured to set up a da- 
talink connection with respect to said one radio terminal 
(by using an individual control channel, for example), 
wherein the second allocation unit allocates a set of the 
second media access control identifier and a datalink 
connection identifier to the identifier of the multicast in- 
formation, the first transmission unit transmits the cor- 
respondence information regarding a correspondence 
between the identifier of the multicast information and 
the set of the second media access control identifier and 
the datalink connection identifier, and the second trans- 
mission unit transmits a time-slot corresponding to the 
set of the second media access control identifier and the 
datalink connection identifier with the multicast informa- 
tion loaded thereon. 

[0024] By adding a datalink connection identifier in 
this way, it becomes possible to multiplex radio channels 
within the same media access control identifier. In par- 
ticular, different multicast groups using different datalink 
connections can be provided using the same media ac- 
cess control identifier for the multicast, so that radio 
channels can be used efficiently. 
[0025] Moreover, when combined with the feature that 
the second allocation unit allocates a media access con- 
trol identifier that is set to be received by any radio ter- 
minal located within an area of the radio base station 
device as the second media access control Identifier, it 
becomes possible to set up a plurality of datalink con- 
nections in correspondence to the broadcast media ac- 
cess control identifier, and use these datalink connec- 
tions for mutually different multicast broadcasts. 
[0026] Preferably, the radio base station device fur- 
ther comprises: a set up unit configured to set up a da- 
talink connection with respect to said one radio terminal; 
and a fourth allocation unit configured to allocate anoth- 
er media access control identifier different from those 
already allocated by the first, second and fourth alloca- 
tion units, to a datalink control information with respect 
to the user information, wherein the first transmission 
unit transmits said another media access control iden- 
tifier as a media access control identifier for the datalink 
Information with respect to the user Information. 
[0027] In this way, it becomes possible to allocate the 
media access control identifier of the uplink datalink 
control information (ARQ information, for example) for 
the downlink multicast information to each radio terminal 
separately, so that the radio base station can provide 
arbitration among a plurality of radio terminals that re- 
quest the uplink datalink control channels. Also, the up- 
link datalink control information for the downlink unicast 
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information and the uplink datalink control information 
for the downlink multicast information for one terminal 
are distinguished by the media access control identifi- 
ers, so that the allocation of the datalink connection 
Identifier for the multicast can be carried out regardless ^ 
of the state of the allocation of the datalink connection 
identifier for the unicast. In this way, the radio base sta- 
tion can carry out the datalink control for the downlink 
multicast. 

[0028] Preferably, the radio base station device fur- 
ther comprises a set up unit configured to set up a da- 
talink connection with respect to said one radio terminal, 
wherein the second allocation unit sets a value that is 
unused as a datalink connection identifier for datalink 
control of received information (not allocated to the uni- 
cast of the radio terminal), as a value of the datalink con- 
nection identifier to be allocated to the identifier of the 
multicast information, with respect to said one radio ter- 
minal which receives the multicast information using a 
time-slot corresponding to the first media access control 
identifier. 

[0029] In this way, it becomes possible to carry out the 
allocation of the datalink connection identifier for the 
multicast, without using the datalink connection identifi- 
er allocated for the unicast. Consequently, even when 
the media access control identifier of the uplink datalink 
control information (ARQ information, for example) for 
the downlink unicast information and the media access 
control identifier of the downlink datalink control infor- 
mation for the downlink multicast information are set to 
be identical, it is possible to separate these datalink con- 
trol information accurately. In this way, the radio base 
station can carry out the datalink control for the downlink 
multicast. 

[0030] Preferably, the connection request from the ra- 
dio terminal is received via a wire network. 
[0031] By using the radio base station in such a con- 
figuration, it becomes possible for the radio terminal to 
transmit the control information and the user infomnation 
to the radio base station via the second radio base ista- 
tion different from that radio base station and the wire 
network. In the case where the amount of information 
transmitted by the radio terminal is less than the amount 
of informatipn received by the radio terminal, it becomes 
possible to lower the radio frequency to be utilized for 
communications between the second radio base station 
and the radio terminal, and to make the frequency band 
narrower, so that such a radio base station configuration 
can contribute to the reduction of the power or the size 
of the radio temiinal. 

[0032] According to another aspect of the present in- 
vention there is provided a radio terminal device, com- 
prising: a transmission unit configured to transmit a con- 
nection request to a radio base station; a first reception 
unit configured to receive a first media access control 
identifier allocated to the radio terminal device, which is 
broadcast from the radio base station (second broad- 
cast channel, for example); a second reception unit con- 



figured to receive an identifier (multicast IP address or 
content name, for example) of a multicast information to 
be received by a plurality of radio terminals and a sec- 
ond media access control identifier allocated to the iden- 
tifier of the multicast information, which are transmitted 
from the radio base station; and a third reception unit 
configured to receive a user information destined to the 
radio terminal device which Is loaded on a time-slot cor- 
responding to the first media access control identifier, 
and the multicast information which Is loaded on a time- 
slot corresponding to the second media access control 
identifier. 

[0033] According to this aspect of the present inven- 
tion, it becomes possible to provide an efficient radio ter- 
minal device in which radio channels for transmission to 
a plurality of terminals can be collected into one channel 
by carrying out the multicast on a radio section, in addi- 
tion to making a point-to-point connection request indi- 
vidually. 

[0034] Preferably, the second reception unit receives 
the identifier of the multicast information and the second 
media access control identifier using a radio control 
broadcast channel (channel 401/402/406, for example) 
that is set to be received by any radio terminal located 
within an area of the radio base station device. 
[0035] By broadcasting the multicast information us- 
ing the radio control broadcast channel in this way, it 
becomes possible for at least the downlink side to listen 
to the multicast broadcast without establishing connec- 
tions. Also, even in the case where uplink channels are 
necessary, it suffices to set up only the uplink section. 
[0036] Preferably, the second reception unit receives 
the second media access control identifier as the user 
information destined to the radio terminal device. 
[0037] In this way, as the radio terminal device re- 
quests a desired multicast information or the radio base 
station device knows that information in advance, those 
radio terminal devices which are not wishing that multi- 
cast information need not receive that information. 
[0038] Preferably, the radio temiinal device further 
comprises a fourth reception unit configured to receive 
a broadcast media access control identifier to be re- 
ceived by any radio terminal located within an area of 
the radio base station, wherein the third reception unit 
also receives information loaded on a time-slot corre- 
sponding to the broadcast media access control Identi- 
fier. 

[0039] In this way, by setting a user channel which has 
a far larger communication capacity than a control chan- 
nel in general, as a channel for the broadcast, for exam- 
ple, it becomes possible to receive a large amount of 
broadcast information from the radio base station de- 
vice. 

[0040] Preferably, the transmission unit transmits the 
connection request that contains a multicast connection 
request. 

[0041] Preferably, the radio terminal device further 
comprises a set up unit configured to set up a datalink 
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connection with respect to the radio base station (by us- 
ing an individual control channel, for example), wnerein 
the second reception unit receives the identifier of the 
multicast information and a set of the second media ac- 
cess control identifier and a datalink connection identi- 
fier allocated to the identifier of the multicast informa- 
tion, and the third reception unit receives the multicast 
information loaded on a time-slot corresponding to the 
set of the second media access control identifier and the 
datalink connection Identifier. 
[0042] By adding a datalink connection identifier in 
this way, it becomes possible to multiplex radio channels 
within the same media access control identifier. In par- 
ticular, different multicast groups using different datalink 
connections can be provided using the same media ac- 
cess control identifier for the multicast, so that radio 
channels can be used efficiently. 
[0043] Preferably, the ratio terminal device further 
comprises: a set up unit configured to set up a datalink 
connection with respect to the radio base station; a fifth 
reception unit configured to receive a third media access 
control identifier allocated to an identifier of a datalink 
control information for the multicast Information loaded 
on a time-slot corresponding to the second media ac- 
cess control identifier; and a second transmission unit 
configured to transmit the datalink control Information 
for the multicast information, using a time-slot corre- 
sponding to the third media access control identifier. 
[0044] In this way, as the radio base station allocates 
the media access control Identifier of the uplink datalink 
control information (ARQ information, for example) for 
the downlink multicast Information to each radio terminal 
separately, and as the radio base station allocates sep- 
arate time-slots to different radio terminals using these 
media access control identifiers, it becomes possible for 
the radio terminal to transmit the datalink control infor- 
mation efficiently and surely to the radio base station by 
utilizing the uplink datalink control channel without caus- 
ing any collision with the other radio terminals. In this 
way. the radio terminal can carry out the datalink control 
for the downlink multicast. 

[0045] Preferably, the radio terminal device further 
comprises: a set up unit configured to set up a aatalink 
connection with respect to the radio base station; and a 
third transmission unit configured to transmit the data- 
link control Information for the multicast Information, us- 
ing a time-slot corresponding to the first media access 
control identifier. 

[0046] In this way, the radio terminal uses the media 
access control identifier allocated for the un least also 
for transmission of the uplink datalink control Informa- 
tion for the downlink multicast information. As the radio 
base station allocates separate time-slots to different ra- 
dio terminals using this media access control identifier, 
it becomes possible for the radio tenminal to transmit the 
datalink control Information efficiently and surely to the 
radio base station by utilizing the uplink datalink control 
channel without causing any collision with the other ra- 



8 

dio terminals. In This way, the radio terminial can carry 
out the datalink control for the downlink multicast. 
[0047] Preferably, the connection request to the radio 
base station is transmitted to the second radio base sta- 
5 tion. 

[0048] In this way, it becomes possible for the radio 
terminal to transmit the control information and the user 
information to the radio base station via the second radio 
base station different from that radio base station and 

10 the wire network. In the case where the amount of infor- 
mation transmitted by the radio tenminal is less than the 
amount of information received by the radio terminal, it 
becomes possible to lower the radio frequency to be uti- 
lized for communications between the second radio 

15 base station and the radio terminal, and to make the fre- 
quency band narrower, so that such a radio base station 
configuration can contribute to the reduction of the pow- 
er or the size of the radio terminal. 
[0049] According to another aspect of the present in- 

20 vention there is provided a method of information com* 
munication from a radio base station to a radio terminal, 
comprising the steps of: making a connection request 
from the radio terminal to the radio base station; allocat- 
ing (dynamically, for example) a first media access con- 

25 trol identifier which is an unused^media access control 
identifier, to the radio terminal, at the radio base station 
which received the connection request; transmitting a 
correspondence between the first media access control 
identifier and the radio terminal, from the radio base sta- 

30 tion to the radio terminal, transmitting a user information 
from the radio base station to the radio terminal using a 
time-slot corresponding to the first media access control 
identifier: allocating (dynamically, for example) a second 
media access control identifier to a multicast information 

35 to be received by a plurality of radio temninals, at the 
radio base station; transmitting a correspondence infor- 
mation for enabling said plurality of radio terminals to 
recognize a con'espondence between the second me- 
dia access control identifier and the identifier of the mul- 

40 ticast Information; and transmitting the multicast infor- 
mation from the radio base station to said plurality of 
radio terminals using a time-slot corresponding to the 
second media access control identifier. 
[0050] According to this aspect of the present inven- 

45 tion, it becomes possible to improve the radio channel 
utilization efficiency by carrying out the polnt-to- 
multipoint transmission In addition to carrying out a 
point-to-point transmission Individually. 
[0051] Other features and advantages of the present 

50 invention will become apparent from the following de- 
scription taken in conjunction with the accompanying 
drawings. 

[0052] Fig. 1 Is a block diagram showing an exempla- 
ry network configuration including a radio base station 
55 and a radio terminal of a radio communication system 
according to the first embodiment of the present inven- 
tion. 

[0053] Fig. 2 is a diagram showing an exemplary con- 
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figuration of a media access control frame used in the 
- radio communication system of Fig. 1. 
[0054] Fig. 3 is a diagram showing one example of a 
correspondence table in a media access control identi- 
fier management unit of the radio base station in the ra- 
dio communication system of Fig. 1 . 
[0055] Fig. 4 is a diagram showing one example of a 
correspondence table in a media access control identi- 
fier management unit: of the radio terminal in the radio 
communication system of Fig. 1 . 
[0056] Fig. 5 is a sequence chart showing an exem- 
plary point-to-point link connection procedure in the ra- 
dio communication system of Fig. 1. 
[0057] Fig. 6 is a sequence chart showing an exem- 
plary broadcast type multicast link connection proce- 
dure in the radio communication system of Fig. 1. 
[0058] Fig. 7 is a sequence chart showing an exem- 
plary bidirectional type multicast link connection proce- 
dure In the radio communication system of Fig. 1 . 
[0059] Fig. 8 is a block diagram showing another ex- 
emplary configuration of the radio base station and the 
radio terminal in a radio communication system accord- 
ing to the first embodiment of the present invention. 
[0060] Fig. 9 is a diagram showing one example of a 
correspondence table in a media access control identi- 
fier management unit of the radio base station in the ra- 
dio communication system of Fig. 8. 
[0061] Fig. 10 is a diagram showing one example of 
a correspondence table in a media access control iden- 
tifier management unit of the radio terminal in the radio 
communication system of Fig. 8. 
[0062] Fig. 11 is a diagram showing another example 
of a correspondence table in a media access control 
identifier management unit of the radio base station In 
the radio communication system of Fig. 8. 
[0063] Fig. 1 2 is a diagram showing another example 
of a correspondence table in a media access control 
identifier management unit of the radio terminal in the 
radio communication system of Fig. 8. 
[0064] Fig. 13 is a sequence chart showing an exem- 
plary broadcast type multicast link connection proce- 
dure using a connection request from a radio terminal 
according to the second embodiment of the present in- 
vention. 

[0065] Fig. 14 is a sequence chart showing an exem- 
plary broadcast type multicast link connection proce- 
dure using a known radio terminal information according 
to the second embodiment of the present invention. 
[0066] Fig. 1 5 is a sequence chart showing an exem- 
plary bidirectional type multicast link connection proce- 
dure using a connection request from a radio terminal 
according to the second embodiment of the present in- 
vention. 

[0067] Fig. 16 is a sequence chart showing an exem- 
plary bidirectional type multicast link connection proce- 
dure using a known radio terminal information according 
to the second embodiment of the present invention. 
[0068] Fig. 17 is a diagram showing one example of 



a correspondence table in a media access control iden- 
tifier management unit of the radio base station accord- 
ing to the third embodiment of the present invention. 
[0069] Fig. 18 is a diagram showing one example of 
5 a correspondence table tn a media access control iden- 
tifier management unit of the radio terminal according 
to the third embodiment of the present invention. 
[0070] Fig. 19 is a diagram showing one example of 
a correspondence table in a media access control iden- 
tifier management unit of the radio base station accord- 
ing to the fourth embodiment of the present invention. 
[0071] Fig. 20 is a diagram showing one example of 
a correspondence table in a media access control iden- 
tifier management unit of the radio terminal according 
to the fourth embodiment of the present invention. 
[0072] Fig. 21 is a diagram showing one example of 
a correspondence table in a media access control iden- 
tifier management unit of the radio base station accord- 
ing to the fifth embodiment of the present invention. 
[0073] Fig. 22 is a diagram showing one example of 
a correspondence table in a media access control iden- 
tifier management unit of the radio terminal according 
to the fifth embodiment of the present invention. 
[0074] Fig. 23 is a block diagram showing an exem- 
plary network configuration including a radio base sta- 
tion and a radio terminal of a radio communication sys- 
tem in a hybrid scheme according to the sixth embodi- 
ment of the present invention. 
[0075] Fig. 24 is a sequence chart showing an exem- 
plary point-to-point link connection procedure of the hy- 
brid scheme in the radio communication system of Fig. 
23. 

[0076] Fig. 25 is a sequence chart showing an exem- 
plary bidirectional type multicast link connection proce- 
dure of the hybrid scheme in the radio communication 
system of Fig. 23. 

[0077] Fig. 26 is a sequence chart showing an exem- 
plary broadcast type multicast link connection proce- 
dure of the hybrid scheme using a connection' request 
from a radio terminal according to the seventh embodi- 
ment of the present invention. 

[0078] Fig. 27 is a sequence chart showing an exem- 
plary bidirectional type multicast link connection proce- 
dure of the hybrid scheme using a connection request 
from a radio terminal according to the seventh embodi- 
ment of the present invention. 
[0079] Fig. 28 is a sequence chart showing an exem- 
plary bidirectional type multicast link connection proce- 
dure of the hybrid scheme using a known radio terminal 
infomiation according to the seventh embodiment of the 
present invention. 

[0080] Referring now to Fig. 1 to Fig. 12, the first em- 
bodiment of a radio communication system according 
to the present invention will be described in detail. 
[0081] Fig. 1 shows an exemplary network configura- 
tion including a radio base station 100 and a radio ter- 
minal 200 according to the first embodiment. 
[0082] As shown in Fig. 1 , this network comprises a 
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wire network 300, a radio base station 100 connected 
with the wire network 300, and a radio terminal 200 
which is located within a cell of the radio base station 
100. Note that Fig. 1 only shows one radio base station 
100 but it is possible to have plural radio base stations s 
in general. Note also that the radio terminal 200 is ca- 
pable of carrying out communications with the other ra- 
dio terminals through one radio base station or a plural- 
ity of radio base stations. 

[0083] The radio base station 100 has a radio inter- 
face 101, a control information transmission and recep- 
tion unit 102, a slot scheduling unit 103, a media access 
control identifier management unit 104, a user informa- 
tion transmission and reception unit 105. a relay unit 
106. and a wire interface 107. 

[0084] The radio terminal 200 has a radio interface 
201, a control information transmission and reception 
unit 202, a user information transmission and reception 
unit 203, a media access control identifier management 
unit 204, a slot selection unit 205, and a multicast control 
unit 206. 

[0085] Fig. 2 shows an exemplary configuration of a 
media access control frame to be transmitted and re- 
ceived by the radio base station 100 and the radio ter- 
minal 200. 

[0086] The media access control frame 400 has a first 
broadcast channel 401, a frame control channel 402, a 
downlink channel 403 (in a direction from the radio base 
station 1 00 to the radio terminal 200), a random access 
channel 404, and an uplink channel 405 (in a direction 
from the radio terminal 200 to the radio base station 
100). 

[0087] The first broadcast channel 401 is used for a 
notification of the existence of the radio base station 
100, for example. 

[0088] The frame control channel 402 is used in noti- 
fying information regarding this frame, such as a time- 
slot configuration of this frame, for example. Note that 
the frame control channel 402 can also be regarded as 
a type of the radio control broadcast channel. 
[0089] The downlink channel 403 is used in transmit- 
ting user information and control information in a direc- 
tion from the radio base station 100 to the radio terminal 
200. 

[0090] The random access channel 404 is used com- 
monly by a plurality of radio terminals (and usually has 
a function for resolving collisions). 
[0091] The uplink channel 405 is used in transmitting 
user information and control information in a direction 
from the radio terminal 200 to the radio base station 1 00. 
[0092] The downlink channel 403 can contain a sec- 
ond broadcast channel 406, an individual control chan- 
nel 408, a user data channel 409, and a datalink control 
channel 410. The uplink channel 405 can contain an in- 
dividual control channel 411, a user data channel 412. 
and a datalink control channel 413. In addition, a plural- 
ity of channels that are identified by media access con- 
trol identifiers, for example, may be contained in each 



^ of the individual control channel, the user data channel, 
and the datalink control channel. 
[0093] In this embodiment, it is assumed that the time 
division media access control is carried out, and that the 
media access control frame 400 is subdivided into time- 
slots (where which channels are allocated to which time- 
slots is controlled separately for each media access 
control frame 400). 

[0094] Now, at the radio base station 100. the slot 
scheduling unit 103 allocates a time-slot to each chan- 
nel according to given rules. 

[0095] The control information transmission ana re- 
ception unit 1 02 carries out encoding or the like of infor- 
mation to be transmitted by the first broadcast channel 
401, the frame control channel 402, the second broad- 
cast channel 406, the individual control channel 408, 
and the datalink control channel 410, and commands 
the radio interface 101 to transmit them using time-slots 
allocated by the slot scheduling unit 103. Also, the con- 
trol information transmission and reception unit 102 de- 
codes information contained in time-slots correspond- 
ing to the individual control channel 411 and the datalink 
control channel 413 that is received from the radio in- 
terface 101. 

[0096] The user information transmission and recep- 
tion unit 105 carries out encoding or the like of informa- 
tion to be transmitted by the user data channel 409, and 
commands the radio interface 101 to transmit it using a 
time-slot allocated by the slot scheduling unit 103. Also, 
the user information transmission and reception unit 1 05 
decodes information contained in , a time-slot corre- 
sponding to the user data channel 412 that is received 
from the radio interface 1 01 . 

[0097] The radio interface 1 01 realizes functions such 
as radio transmission and reception, modulation and de- 
modulation, etc. 

[0098] The relay unit 106 corresponds to a bridge 
function or a router function, and receives data that are 
either received by the wire interface 107 or the radio in- 
terface 101 , or generated in the radio base station 100. 
In addition, the relay unit 1 06 determine whether the da- 
ta are to be transmitted to the wire interface 107 or the 
radio interface 1 01 , or received by this radio base station 
100 itself, by referring to an internal routing information, 
and carries out the control such that the data will be giv- 
en to the determined destination. 
[0099] The media access control identifier manage- 
ment unit 104 manages correspondences between in- 
formation type identifiers and media access control 
identifiers, using a correspondence table as shown in 
Fig. 3. 

[0100] In the example of Fig. 3, the information type 
identifier is divided into two parts, where one part (a left 
column of the information type identifier in Pig. 3) is la- 
belled by names such as "terminal-l", "terminal-2", 
"multicast-l", "multicast-2'', "multicast-3", and "multi- 
cast-4", for example. These can be network layer ad- 
dress (IP address or the like to be specific) of the radio 



15 



20 



25 



30 



35 



40 



45 



50 



7 



13 



EP 1 077 539 A1 



14 



terminal 200. the multicast address of the network layer, 
or information types at the radio control level which is 
the lower layer, for example. 

[0101] Also, the other part of the information type 
identifier (a right column of the information type identifier 
of Fig. 3) is labelled by names such as "terminal ID-r, 
"terminal ID-2", "group ID-I". "group ID-2", "group ID-3", 
and "group ID-4", for example. These indicate an ID 
number uniquely assigned to the radio terminal 200 or 
an ID number uniquely assigned to the multicast group. 
Depending on the system, it is possible to set up two or 
more connections with respect to one terminal ID, and 
in such a case the same terminal TD may have two or 
more media access control identifiers. The group ID 
may indicate open media information such as "news A" 
or "advertisement B", for example, or a CUG (Closed 
User Group) ID such as "mailing list C". The group ID is 
usually unique over all. the radio base stations with 
which the radio terminal 200 is capable of carrying out 
communications, but if this is not the case, there is a 
need to provide some way of notifying information re- 
garding the change of the group ID to the radio terminal 
200. 

[0102] The correspondences between the informa- 
tion type identifiers and the media access control iden- 
tifiers may be changed in time. For example, Fig. 3 
shows that the media access control identifier "#3" cur- 
rently corresponds to "multicast-!" and "group lD-1" but 
it can also correspond to "multicast-2" and "group ID-2". 
or "multicast-3" and "group ID-3" at other moments. The 
correspondence can be changed according a pre- 
scribed rule such as that for cyclically changing the cor- 
respondence among these three whenever the radio 
bast station 100 transmits the media access control 
frame 400, for example. 

[0103] The media access control identifier manage- 
ment unit 104 selects the specific correspondence be- 
tween the information type identifier and the media ac- 
cess control identifier at appropriate frequency, and re- 
quests the control infomnatioh transmission and recep- 
tion unit 102 to transmit the selected correspondence 
using the second broadcast channel 406. In the above 
described example, transmission of the information type 
identifier (multicast-1 . multicast-2, or multicast-3) corre- 
sponding to the media access control identifier "#3" us- 
ing the second broadcast channel 406 of the media ac- 
cess control frame 400 at a time when the correspond- 
ence is changed will be requested. At this point, espe- 
cially in the case of the multicast address, there can be 
cases where the information type identifier given by in- 
formation of an address on the left column alone is in- 
sufficient for the receiving radio terminal 200 side to as- 
certain what information it is. In such cases, information 
of the group ID on the right column is also transmitted 
at the same time. The media access control identifier 
management unit 104 also requests transmission of the 
information type identifier for which the corresponding 
media access control identifier is lost, according to the 



need. The correspondence to be selected at appropriate 
frequency can be fixed one instead of the time varying 
one. However, the media access control identifier "#0" 
is allocated in advance to the radio control broadcast 
5 information, so that there is no need to broadcast this 
correspondence. 

[0104] Upon receiving this request, the control infor- 
mation transmission and reception unit 1 02 requests the 
slot scheduling unit 103 to allocate as many time-slots 
as required in transmitting that correspondence (any 
other information to be transmitted will also be included 
in the required amount) to the second broadcast chan- 
nel 406 in the media access control frame 400. The con- 
trol information transmission and reception unit 102 
mounts that correspondence into the allocated time- 
slots and transmit it through the radio interface 101. 
[0105] Next, at the radio terminal 200. the radio inter- 
face 201 realizes functions such as radio transmission 
and reception, modulation and demodulation, etc. More 
specifically, the radio interface 201 receives the first 
broadcast channel 401, the frame control channel 402. 
as well as the second broadcast channel 406, the indi- 
vidual control channel 408 destined to the own terminal, 
the user data channel 409 destined to the own terminal 
and the datalink control channel 410 among the down- 
link channel 403, in the media access control frame 400. 
Also, the radio interface 201 tranismits necessary infor- 
mation to the random access channel 404, the individual 
control channel 411 for the own terminal, the user data 
channel 412 for the own temntnal, and the datalink con- 
trol channel 413. Here, the channel destined to the own 
terminal can be a channel destined to a plurality of ter- 
minals that include the own terminal. 
[0106] The user information transmission and recep- 
tion unit 203 gives the user information to be transmitted 
at the user data channel 41 2 for the own terminal, to the 
radio interface 201, and receives the user information 
that was received as destined to the own terminal from 
the radio interface 201 . 

[0107] The control information transmission and re- 
ception unit 202 carries out the control information ex- 
change with the radio interface 201 , and then gives in- 
formation on the correspondence between the informa- 
tion type identifier and the media access control identi- 
fier to the media access control identifier management 
unit 204 when such a correspondence information is 
contained in the second broadcast channel 406 re- 
ceived through the radio interface 201. 
[0108] The media access control identifier manage- 
ment unit 204 is managing information on the informa- 
tion type identifier to be received by the radio terminal 
200 using a correspondence table as shown in Fig. 4. 
The media access control identifier management unit 
204 selects only those correspondences that are related 
to the information type identifier to be received by the 
radio terminal 200 from the obtained infonnation on the 
correspondence between the information type identifi- 
ers and the media access control identifiers, and regis- 
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ters the media access control identifiers corresponding 
to the selected correspondences into the correspond- 
ence table of Fig. 4. In tnis example, it is assumed that 
a set of "multicast-d" and "group-S" is registered in ad- 
vance as the infomiation type identifier to be received, 
so that the media access control Identifier "#3'* that cor- 
responds to it will be registered. If the value of "multi- 
cast-3" is apparently fixed one, there is no need for the 
radio terminal to maintain "group-d** part which is the 
right side of the information type identifier, but the value 
of "multicast-S" may take different values depending on 
time and place in general. 

[0109] In the case where it is indicated that there is 
no media access control identifier corresponding to the 
infonnation type identifier, the media access control 
identifier is deleted. For example, when it is Indicated 
that the media access control identifier corresponding 
to "multicast-S" is lost after awhile, the media access 
control identifier column corresponding to "multicast-3" 
will be set as unallocated. However, the information type 
identifier itself will be left as it indicates the Infonmation 
type to be received by the radio terminal 200. Note that 
the media access control identifier of the own terminal 
is sec as unallocated to indicate that the radio base sta- 
tion 100 is not particularly aware of the existence of this 
radio terminal. 

[0110] The media access control identifier manage- 
ment unit 204 notifies the media access control identifier 
for which the need for receiving arose and the media 
access control identifier for which the need for receiving 
disappeared, to the slot selection unit 205. 
[0111] The slot selection unit 205 notifies this change 
to the radio interface 201, such that the radio interface 
201 will determine portions to be transmitted or received 
according to this Information. 

[0112] The processing up to this point constitutes the 
method for broadcasting the media access control iden- 
tifier corresponding to the Information type to be re- 
ceived, from the radio base station 100 to the radio ter- 
minal 200. 

[0113] In the following, the processing procedure for 
conveying the user data up to the radio terminal 200 in 
the case where the radio base station 100 actually re- 
ceives the user data destined to the information type to 
be received. This processing procedure is slightly differ- 
ent for the case of point-to-point and the case of point- 
to-multipoint so that these two cases will be described 
separately. 

[0114] First, the case of point-to-point will be de- 
scribed. Fig. 5 shows the exemplary procedure in the 

case of point-to-point. 

[0115] The radio terminal 200 recognizes the exist- 
ence of the radio base station 100 by receiving the first 
broadcast channel 401 transmitted by the radio base 
station 100, and the media access control identifier and 
the information type identifier are dynamically set in cor- 
respondence by establishing association with the radio 
base station 100. 



[0116] More specifically, the radio terminal 200 first 
transmits a point-to-point radio channel connection re- 
quest message toward the radio base station 100 using 
the random access channel 404. This connection re- 
5 quest message contains at least the terminal ID which 
is the infomiation type identifier. 
[0117] When this connection is possible, the media 
access control identifier management unit 104 of the ra- 
dio base station 100 creates the correspondence table 
for the information type identifier in the connection re- 
quest message and the unused media access control 
identifier corresponding to it. Now, if the information type 
identifier is "terminal ID-3" as shown in Fig. 4, the media 
access control identifier "#6" is defined in correspond- 
ence to it In Fig. 3, for example. 
[0118] The radio base station 1 00 returns a set of the 
information type identifier and the media access control 
identifier as a response message to that connection re- 
quest message, using the second broadcast channel 
406. 

[0119] Upon receiving this response message, the ra- 
dio terminal 200 registers that media access control 
identifier into the table in the media access control iden- 
tifier management unit 204. 

[0120] Next, the radio base station 100 sets up a 
point-to-point control channel with respect to the radio 
terminal 200. This control channel comprises the indi- 
vidual control channel 408 and the individual control 
channel 411 , and the setting for ensuring the connectiv- 
ity in the network layer level is made here. If information 
on the left column of the information type identifier (such 
as "terminal-3" for example) is not contained in the con- 
nection request message, the setting of that value is 
made at this stage. 

[01 21] Utilizing the individual control channel 408 and 
the individual control channel 410 that are set up in this 
way, it is possible to set up the datalink connection by a 
request from either the radio terminal 200 or the radio 
base station 100. The user information is usually trans- 
mitted through this datalink connection. In other words, 
the channels utilized by the datalink connection are the 
user data channel 409 and the user data channel 412. 
At the same time, a datalink control connection to be 
used in carrying out the exchange of ARQ (Automatic 
Repeat Request) infonmation with respect to the user 
information is set up in conjunction with the datalink con- 
nection. The channels utilized by this datalink control 
connection are the datalink control channel 410 and the 
datalink control channel 41 3. in general, it is possible to 
set up a plurality of datalink connections between one 
radio terminal 200 and the radio base station 100, so 
that each datalink connection has a datalink connection 
identifier which is unique with respect to a given media 
access control identifier. There are cases where Infor- 
mation on this datalink connection identifier is added to 
infomiation on a set of the media access control identi- 
fiers and the time-slot position relationship that is broad- 
cast by the frame control channel 402. Note that what 
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is described here also apply to the other procedures de- 
scribed below. 

[0122] Now, when the radio base station 1 00 receives 
data through the wire interface 1 07 at this point, the data 
are. given to the relay unit 1 06. 5 
[0123] The relay unit 1 06 inquires to the media access 
control identifier management unit 104 about the media 
access control identifier corresponding to the informa- 
tion type identifier that either directly or indirectly indi- 
cates the destination of that data. When this happens to 
be information equivalent to destined to "terminal-S", the 
media access control identifier "#6" will be obtained from 
Fig. 3 (which is additionally registered as described 
above even though it is not shown in Fig. 3). The relay 
unit 106 requests the user information transmission and 
reception unit 105 to transmit that data using the time- 
slot corresponding to the media access control identifier 
"#6" so obtained. 

[0124] The user information transmission and recep- 
tion unit 105 requests the slot scheduling unit 103 to al- 
locate the time-slot corresponding to the media access 
control identifier "#6". 

[0125] The slot scheduling unit 1 03 allocates the time- 
slot corresponding to the media access control identifier 
"#8", and also requests the control information transmis- 
sion ana reception unit 102 to transmit this correspond- 
ence using the frame control channel 402. At the same 
time, the slot scheduling unit 103 also notifies the time- 
slot allocated to the media access control identifier "#6" 
to the user information transmission and reception unit 
105. 

[0126] The user infonnation transmission and recep- 
tion unit 105 Transmits the data whose transmission is 
requested by the relay unit 106, using the time-slot al- 
located by the slot scheduling unit 1 03. For this trans- 
mission, the user data channel 409 is used. 
[0127] When the control information transmission and 
reception unit 202 of the radio terminal 200 receives the 
frame control channel 402 through the radio interface 
201 , infonnation contained in it is given to the slot se- 
lection unit 205. 

[0128] The slot selection unit 205 determines the 
time-slot to be received from a combination of that in- 
formation and information regarding the media access 
control identifier to be received that is obtained by in- 
quiring to the media access control identifier manage- 
ment unit 204, and commands the radio interface 201 
to receive that time-slot. 

[0129] In accordance with this command, the radio in- 
terface 201 receives the data transmitted by the user 
information transmission and reception unit 105, ana 
gives the received user information portion to the user 
information transmission and reception unit 203. 
[0130] Note that, usually, in the case of point-to-point, 
the uplink channels from the radio terminal 200 to the 
radio base station 100 are also set up. Namely, in the 
case where the user information is to be transmitted 
from the radio terminal 200. the frame control channel 



402 received at the radio interface, 201 is sent to the 
slot selection unit 205 via the control information trans- 
mission and reception unit 202. Then, the slot selection 
unit 205 commands the timing for transmission to the 
user information transmission and reception unit 203. 
and the user infomnation transmission and reception unit 

203 sends that user information to the radio interface 
201. This user information is then transmitted using the 
uplink user data channel 412. 

[0131] Note also that what is to be transmitted from 
the user information transmission and reception unit 203 
includes not just the user information but also an ARQ 
message with respect to the received user information. 
A procedure for transmitting this ARQ message is ex- 
actly the same as a procedure for transmitting the user 
information described above, but the datalink control 
channel 413 will be used for this. Similarly, the datalink 
control channel 410 will be used for the ARQ message 
with respect to the uplink user information. 
[01 32] Next, the case of point-to-multipoint will be de- 
scribed. 

[01 33] In this embodiment, it is assumed that ID of the 
multicast information to be received by the radio termi- 
nal 200 is set in advance in the radio terminal 200 itself. 
Also, the media access control identifier management 
unit 104 of the radio base station 100 creates in advance 
a correspondence table for the multicast information 
type identifier and the media access control identifier 
corresponding to it as shown in Fig. 3. 
[0134] The radio base station 100 regularly broad- 
casts a set of the information type identifier and the me- 
dia access control identifier using the second broadcast 
channel 406 as described above. 
[01 35] Upon receiving this, the radio terminal 200 reg- 
isters the media access control identifier into the table 
in the media access control identifier management unit 

204 as shown in Fig. 4. 

[0136] The handling from this point on can take one 
of the following two forms depending on the character- 
istic of the multicast traffic. 

[0137] The first form is a form in which the point-to- 
multipoint traffic is unidirectional from the radio base sta- 
tion 1 00 to a plurality of radio terminals, so that the traffic 
from the radio terminal 200 contains no user information 
and no ARQ information, and there Is no need to adjust 
parameters with respect to this unidirectional traffic in 
advance. Namely, it is either the case where the radio 
tenminal 200 already knows the traffic parameters as 
known ones at a stage where the radio terminal 200 
knows the multicast information type identifier, or the 
case where the radio terminal 200 can accept the traffic 
of the user information using that information type iden- * 
tifier no matter what it is. This form will be referred to as 
the "broadcast type multicast". 
[0138] In this embodiment, in the case of the broad- 
cast type multicast, there is no need for the radio base 
station 100 to care which radio terminals will be actually 
receiving this traffic. Also, there is no need for the uplink 
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ARQ information or user information, so that it will be a 
service without a confirmation as to whether the user 
information has reached or not with respect to the radio 
terminal 200. Also, there is no need for the radio terminal 
200 side to initiate any action with respect to the radio 5 
base station 1 00. Fig. 6 shows the exemplary procedure 
In this case. 

[01 39] Note that, as shown in Fig. 6, the set up of the 
datalink connection and the datalink control connection 
associated with it can be omitted in the case where the 
uplink ARQ information with respect to the downlink 
multicast user information transmission is unnecessary. 
However, the datalink connection identifier can be uti- 
lized without requiring an explicit set up of the datalink 
connection and the datalink control connection. These 
points also apply to the other procedure for the broad- 
cast type multicast described below. An example in 
which the datalink connection identifier is utilized for the 
purpose of multiplexing the user information will be de- 
scribed later as the fifth embodiment. 
[0140] The second form is a form in which the point- 
to-multipoint traffic is unidirectional from the radio base 
station 100 to a plurality of radio terminals, but there is 
a need to return the user infonnation and/or the ARQ 
information In response to it from the radio terminal 200. 
This form will be referred to as "bidirectional type multi- 
cast". 

[0141] In this embodiment, in the case of the bidirec- 
tional type multicast, there is a need to transmit the up- 
link unicast connection request message for the 
multipoint traffic from the radio terminal 200 to the radio 
base station 100 using the random access channel 404, 
similarly as in the case of point-to-point. Sucn a connec- 
tion request message regarding the multicast is created 
by the multicast control unit 206, given to the control in- 
formation transmission and reception unit 202, and 
transmitted from there through the radio interface 201. 
As a result, the individual control channel 408 and the 
individual control channel 411 are set up. In the case 
where there is a need to transmit only the ARQ informa- 
tion, it is necessary to set up the datalink control channel 
410 and the datalink control channel 413 in addition to 
them. Also, in the case where there is a need to transmit 
the user information on the uplink side, it is necessary 
to set up the user data channel 409 and the user data 
channel 412 in addition to the datalink control channel 
41 0 and the datalink control channel 413. Here, howev- 
er, there can be cases where the set up of the downlink 
user data channel 409 is omitted as it is not used. The 
set up of these channels is carried out by the procedure 
similar to that in the case of point-to-point. Note however 
that this set up can takes place either before or after the 
notification of the point-to-multipoint media access con- 
trol identifier. Fig. 7 shows the exemplary procedure in 
the case of canying out the set up after the notification. 
[0142] Here, in Fig. 7, in the case where there Is a 
need for the uplink ARQ information with respect to the 
downlink multicast user information, the datalink con- 



nection and the datalink control connection associated 
with it for the multicast are set up. The datalink control 
connection for the multicast Is set up either individually 
using the datalink control channel 413 with respect to a 
plurality of radio terminals, or using the random access 
channel 404. 

[0143] In the former case, there is a need to allocate 
the media access control identifiers separately to the da- 
talink control channels for different radio terminals. Oth- 
erwise, each radio terminal cannot distinguish the time- 
slot allocated to the own radio terminal from those of the 
other radio terminals from the information contained in 
the frame control channel 402. There is a possibility for 
a collision to occur as a plurality of radio terminals at- 
tempt to use the same time-slot simultaneously. The 
media access control identifier to be allocated can be 
the same as that allocated to the radio temninal 200 for 
the point-to-point in the case where there Is no downlink 
point-to-point user information, but it is preferable to al- 
locate another media access control identifier in the 
case where there is a downlink point-to-point user infor- 
mation. Othenvise, the radio base station 100 will re- 
quire a separate method for distinguishing whether It is 
the ARQ information regarding the downlink multicast 
user infomiation or the ARQ information regarding the 
downlink point-to-point user information. Alternatively, a 
management method In which the datalink connection 
Identifier becomes unique for the downlink multicast us- 
er information and the downlink point-to-point user in- 
formation is also possible, in either case, the radio base 
station 100 and the radio terminal 200 have a function 
for managing the correspondence between the media 
access control identifier for the uplink datalink control 
channel with respect to the downlink multicast and the 
media access control identifier for the downlink multi- 
cast. 

[0144] In the latter case of using the random access 
channel 404, the media access control Identifier for the 
multicast can be used for the datalink control channel. 
The random access channel 404 is set up from the be- 
ginning on an assumption that the time-slots will be com- 
monly used by a plurality of radio terminals, so that it 
usually has a function for resolving collisions, although 
it will not be described in detail here. 
[0145] The above noted points also apply to the other 
procedure for the bidirectional type multicast described 
below. 

[0146] Now, in the following, the above described pro- 
cedure for managing correspondence between the me- 
dia access control identifier for the uplink datalink con- 
trol channel and the media access control identifier for 
the downlink multicast will be described In further detail 
for a case where the radio terminal 200 requests a set 
up of the. datalink control connection for the downlink 
multicast. 

[0147] Fig. 8 shows an exemplary configuration of the 
radio base station 1 00 and the radio terminal 200 in this 
case. The radio base station of Fig. 8 has a datalink con- 
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trol unit 108 added to the radio base station of Fig. 1, 
and the radio terminal of Fig. 8 has a aatalink control 
unit 207 added to the radio terminal of Fig. 1. 
[0148] In the procedure of Fig. 7, there is no downlink 
point-to-point user information, but it may possibly be s 
set up and used afterward. For this reason, the uplink 
datalink control channel 413 will be allocated to the 
downlink multicast user information and the downlink 
point-to-point user information from the beginning such 
that the radio base station 100 side can identify it by the 
media access control Identifier. In other words, it is al- 
located with a media access control identifier different 
from that allocated by the media access control Identifier 
allocation for the uplink in Fig. 7. 
[0149] The datalink control unit 207 Issues a request 
for setting up the datalink control connection for the 
downlink multicast, this request contains "terminal-3" 
and the downlink multicast media access control Iden- 
tifier "#3". 

[0150] Upon receiving this request, the control infor- 
mation transmission and reception unit 202 requests the 
radio interface 201 to transmit this request using the up- 
link individual control channel 411. 
[0151] The radio interface 201 transmits this request 
by utilizing the time-slot which is indicated as corre- 
sponding to the individual control channel 411 by the slot 
selection unit 205. 

[0152] This request is given to the datalink control unit 
108 via the radio interface 101 and the control informa- 
tion transmission and reception unit 102. 
[0153] The datalink control unit 108 recognizes that it 
is a datalink connection set up request from "terminal- 
s'* with respect to the downlink multicast of the media 
access control identifier "#3", and requests the media 
access control identifier management unit 104 to allo- 
cate an uplink datalink control media access control 
identifier with respect to this. 

[0154] The media access control identifier manage- 
ment unit 104 allocates an unallocated media access 
control identifier, say "#9" for example, to the information 
type identifier of the datalink control information from 
"terminal-S" with respect to the media access 'control 
identifier "#3" (or "multicast-1"). As a result, the corre- 
spondence table of the media access control identifier 
management unit 104 becomes as shown in Fig. 9. 
[0155] The datalink control unit 108 includes the allo- 
cated media access control identifier "#9", "terminal-S", 
and the downlink multicast media access control iden- 
tifier "#3" in the datalink connection set up response. 
[0156] This response is transmitted using the individ- 
ual control channel 408 destined to the radio terminal 
200 which is allocated by the slow scheduling unit 103, 
via the control information transmission and reception 
unit 102 and the radio interface 101. 
[0157] The datalink control unit 207 receives this re- 
sponse via the radio interface 201 and the control infor- 
mation transmission and reception unit 202, and re- 
quests the media access control identifier management 



unit 204 to store a correspondence between the Infor- 
mation type identifier of the datalink control information 
with respect to the media access control identifier "#3" 
(or "multicast-r) and the media access control identifier 
"#9". As a result, the correspondence table of the media 
access control identifier management unit 204 becomes 
as shown in Fig. 10. 

[01 58] Note that, in the case of the downlink multicast, 
the datalink control unit 207 can be operated according 
to an interpretation that the datalink connection corre- 
sponding to the datalink connection identifier associated 
with the incoming user information Is already set up. 
[0159] The datalink control unit 207 transmits infor- 
mation such as a failure to receive a sequence number 
"#X" of the datalink connection identifier "#1" (NACK) 
using the datalink control channel 410 that was set up. 
At this point, the media access control identifier corre- 
sponding to information that was not received and the 
media access control identifier corresponding to the da- 
talink control channel are different, so that there is a 
need to make a correspondence between them accord- 
ing to information of Fig. 10 by inquiring to the media 
access control identifier management unit 204. 
[0160] The datalink control unit 108 controls the user 
information transmission and reception unit 105 to re- 
transmit the lost user information. 
[0161] Next, a procedure of a management such that 
the datalink connection identifier becomes unique for 
the downlink multicast user information and the down- 
link point-to-point user infomnation will be described in 
further detail for a case where the radio terminal 200 
requests a set up of the datalink control connection for 
the downlink multicast. 

[01 62] In this case, the configuration of the radio base 
station 100 and the radio terminal 200 is the same as 
that of Fig. 8. 

[0163] In the procedure of Fig. 7, there is no downlink 
point-to-point user information, but it is assumed to be 
set up and used aftenA/ard. For this reason, the uplink 
datalink control information will be allocated to the 
downlink multicast user information and the downlink 
point-to-point user information such that the radio base 
station 1 00 side can identify it by the datalink connection 
identifier. The datalink control connection is identical for 
the downlink multicast user information and the uplink/ 
downlink point-to-point, and has the same media access 
control identifier ("#8" with respect to "terminal-S" for ex- 
ample). 

[0164] The datalink control unit 108 is assumed to be 
managing the datalink connection identifier as shown In 
Fig. 11, A target media access control identifier column 
registers the media access control identifier of the user 
data channel to which a datalink control target datalink 
connection will be multiplexed, a control information me- 
dia access control identifier column registers the media 
access control identifier of a datalink control channel to 
be used for that control (which will be provided at least 
as many as the number of receiving terminals in the 



15 



20 



25 



30 



35 



40 



45 



50 



12 



23 EP 1 077 539 A1 24 



case of the datalink connection identifier for the multi- 
cast, but which will be left blank in the case of not car- 
rying out the datalink control), and a datalink connection 
identifier column registers the datalink connection iden- 
tifiers for Identifying a plurality of datalink connections 
to be multiplexed to the above noted user data channel. 
In an example of Fig. 11 , it is assumed that the unicast 
media access control identifier -#1" is allocated to "ter- 
minal-r and the unicast media access control identifier 
"#8" is allocated to terminal-3". 
[0165] At a time of start transmitting new downlink 
multicast user information, the datalink control unit 108 
searches through the target media access control iden- 
tifier column using the media access control identifier 
"#3" allocated to that multicast as a key, to obtain a 
record (information given by a set of the target media 
access control identifier, the control information media 
access control identifier and the datalink connection 
identifier) for that multicast. Then, the already used da- 
talink connection identifiers are obtained i'rom the data- 
link connection identifier information in the record for 
that multicast, and removed from the new allocation tar- 
get. For example, if "#2" is already used, "#2" is re- 
moved. 

[0166] In addition, the datalink control unit 108 ob- 
tains the control information media access control Iden- 
tifier from the record for that multicast, and searches 
through the target media access control identifier col- 
umn again using these "#1 " and "#8" to obtain the record 
for the unicast this time. Here it is assumed that values 
of the unicast media access control identifiers for termi- 
nals that receive that multicast are set in the control in- 
formation media access control identifier column. Then, 
the already used datalink connection identifiers are ob- 
tained from the datalink connection Identifier information 
in the record for that unicast, and removed from the new 
allocation target. Namely, '•#0" and are removed. 
[0167] An appropriate value, say "#3", is selected 
from a space of numbers available for allocation that 
have survived up to this point, and allocated as the da- 
talink connection identifier for that multicast. Then, a 
record consisting of a set of the target media access 
control identifier "#3", the control information media ac- 
cess control identifiers "#1" and "#8". and the datalink 
connection identifier "#3" is added to the management 
table. The value of this datalink connection identifier will 
be attached to the user information to be transmitted by 
that multicast, as the control information. 
[0168] Note that it is possible to omii the above de- 
scribed procedure regarding the search of the record for 
the unicast by separating in advance the datalink con- 
nection identifier number spaces for the multicast and 
for the unicast. 

[01 69] The correspondence among the media access 
control identifier, the newly allocated datalink connec- 
tion identifier and the information type identifier for the 
multicast is notified by a method to be described in the 
fifth embodiment for example. The datalink control unit 



207 receives this notification and adds a record consist- 
ing of a set of the target media access control identifier 
"3", the control information media access control iden- 
tifier "#8", and the datalink connection identifier "#3", to 
5 the management table shown in Fig. 1 2. The target me- 
dia access control identifier "#3" and the datalink con- 
nection identifier "#3" are contained in the broadcast in- 
formation to be described in the fifth embodiment. The 
control information media access control identifier "#8" 
is a value already given for the own unicast. In this way, 
the radio terminal 200 becomes capable of using the da- 
talink control channel 410. 

[0170] The datalink control unit 207 transmits infor- 
mation such as a failure to receive a sequence number 
-#X" of the datalink connection identifier "#1" (NACK) 
for "multicast-l" using the datalink control channel 410 
that was set up. At this point, the media access control 
identifier corresponding to information that was not re- 
ceived and the media access control identifier corre- 
sponding to the datalink control channel are different, 
so that the media access control identifier for the own 
terminal (unicast) is ascertained by inquiring to the me- 
dia access control identifier management unit 204, and 
the datalink control channel 410 corresponding to that 
media access control identifier Is used. 
[0171] The datalink control unit 108 controls the user 
information transmission and reception unit 105 to re- 
transmit the lost user information. 
[01 72] In either one of the above described cases, the 
following operations are common. 
[0173] Namely, when the radio base station 100 re- 
ceives data through the wire interface 107, this data is 
given to the relay unit 106. 

[0174] The relay unit 106 inquires the media access 
control Identifier management unit 104 about the media 
access control identifier corresponding to the informa- 
tion type identifier that directly or indirectly indicates the 
destination of that data. Here, it is assumed that the in- 
formation type identifier is "multicast-3". Then, the me- 
dia access control identifier "#3" is obtained. The relay 
unit 106 requests the user information transmission and 
reception unit 105 to transmit that data using the time- 
slot corresponding to the media access control Identifier 
"#3" so obtained. 

[0175] The user information transmission and recep- 
tion unit 105 requests the slot scheduling unit 103 to al- 
locate the time-slot corresponding to the media access 
control identifier "#3". 

[0176] The slot scheduling unit 103 allocates the time- 
slot corresponding to the media access control identifier 
"#3", and requests the control information transmission 
and reception unit 102 to transmit this correspondence 
using the frame control channel 402. At the same time, 
the slot scheduling unit 1 03 notifies the time-slot allo- 
cated to the media access control identifier "#3" to the 
user information transmission and reception unit 105. 
[0177] The user information transmission and recep- 
tion unit 105 transmits the data whose transmission is 



15 



20 



25 



30 



35 



40 



45 



50 



13 



25 



EP 1 077 539 A1 



26 



requested by the relay unit 106, using the time^lot al- 
located by the slot scheduling unit 103. 
[0178] When the control information transmission and 
reception unit 202 of the radio terminal 200 receives the 
frame control channel 402 through the radio interface s 
201, the infonnation contained in it is given to the slot 
selection unit 205. 

[0179] The slot selection unit 205 determines the 
time-slot to be received from a combination of that in- 
formation and the information regarding the media ac- 
cess control identifier to be received that is obtained by 
inquiring to the media access control identifier manage- 
ment unit 204, and commands the radio interface 201 
to received that Time-slot. 

[0180] According to this command, the radio interface 
201 receives the data transmitted by the user informa- 
tion transmission arid reception unit 105, and gives it to 
the user information transmission and reception unit 
203. 

[0181] Referring now to Fig. 13 to Fig. 16. the second 
embodiment of a radio communication. system accord- 
ing to the present invention will be described in detail. 
[0182] The second embodiment is similar to the first 
embodiment as far as the handling of the point-to-point 
is concerned, but a way of realizing the point-to- 
multipoint is different. In the following, the differences 
from the first embodiment will be mainly described. 
[0183] The media access control identifier manage- 
ment unit 104 of the radio base station 100 and the me- 
dia access control identifier management unit 204 of the 
radio terminal 200 are similar to those of Fig. 3 and Fig. 
4, but unlike the first embodiment, the correspondence 
between the multicast media access control identifier 
and the information type identifier is not notified to all 
the radio terminals located in that area. Namely, there 
is provided an information regarding which radio termi- 
nals are actually requiring the information on the corre- 
spondence, and the information on the media access 
control identifier is given by way of a message destined 
to such a radio terminal. However, because it is the 
point-to-multipoint communications, the media access 
control identifier allocated by the radio base station 100 
with respect to the same multicast communication trans- 
mission request from a plurality of radio terminals will 
be identical. 

[0184] There are following two methods for compre- 
hending radio terminals that will receive the multicast, 
for example. 

(1) A method in which those radio terminals that 
wish to receive a certain multicast communication 
(broadcasting, for example) are to make a request 
for the notification of the media access control iden- 
tifier for the purpose of that multicast communica- 
tion to the radio base station 100. 

(2) A method in which a correspondence table of an 
ID of each radio terminal 200 and the information 
type identifiers of the multicasts that each radio ter- 



minal 200 wishes to receive is provided at the radio 
base station 1 00 side (or at a server within a wire 
network 300 located beyond that), and the radio 
base station 1 00 notifies values of the media access 
control identifiers for the required multicast commu- 
nications from that table to that radio terminal 200 
when that radio terminal 200 makes the location 
registration to the radio base station 100. 

[0185] Moreover, there is a difference between the 
broadcast type multicast and the bidirectional type mul- 
ticast similarly as in the first embodiment, in each one 
of these methods. In the following, examples of these 
four cases will be described one by one. 
[0186] First, the method (1 ) in the broadcast type mul- 
ticast will be described. Fig. 13 shows the exemplary 
procedure in this case. 

[0187] The radio terminal 200 creates the downlink 
multicast connection request message containing "ter- 
minal ID" and the Information type identifiers of "multl- 
cast-3" and "group ID-3" at the multicast control unit 
206, and this message is transmitted to the radio base 
station 100 via the control information transmission and 
reception unit 202 and the radio interface 201 . 
[0188] Upon receiving this connection request mes- 
sage using the random access channel 404, the radio 
base station 100 broadcasts a message indicating that 
a specific terminal ID is set as the destination, and a pair 
of the received information type identifier and the media 
access control identifier corresponding to that informa- 
tion type identifier which is allocated by tne media ac- 
cess control identifier management unit 104, using the 
second broadcast channel 406. 
[0189] Although the same broadcast channel is used, 
in contrast to the first embodiment where the information 
reception and the content comprehension are request- 
ed to all the radio terminals, this embodiment differs in 
that the channel destined to the specific radio tenrninal 
is sent so that radio terminals other than the correspond- 
ing one will receive the message but discard it without 
looking into its content. 

[0190] After receiving the second broadcast channel 
406 destined to the own terminal, the radio interface 201 
of the radio terminal 200 gives its content to the media 
access control identifier management unit 204 via the 
control information transmission and reception unit 202. 
Then, the media access control identifier is registered 
into the table in a manner of Fig. 4. and its value is given 
to the slot selection unit 205. 
[0191] Note that there can be cases where the radio 
terminal 200 has already established association with 
respect to the radio base station 100 for the point-to- 
point connection, by the method similar to that of Fig. 5 
prior to the procedure of Fig. 13. In such cases, the al- 
location of the multicast media access control identifier 
can be realized by utilizing the individual control channel 
408 destined to that radio terminal 200, or the user data 
channel 409 destined to that radio terminal 200 depend- 
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ing on cases. The correspondence between the media 
access control identifiers and the time-slots allocated to 
these channels by the slot scheduling unit 1 03 is notified 
by the frame control channel 402. and the radio interface 
201 of that radio terminal 200 receives the time-slot cor- 
responding to the media access control identifier allo- 
cated to that radio terminal 200 according to the com- 
mand of the slot selection unit 205. Note that this point 
is the same in the procedures to be described below with 
references to Fig. 14 to Fig. 16 and Fig. 26 to Fig. 28. 
[0192] Note also that, in Fig. 1 3, the multicast connec- 
tion request message and the multicast media access 
control identifier allocation message in Fig. 1 3 constitute 
one set of messages so that the correspondence be- 
tween the multicast infonmation type identifier and the 
media access control identifier Is obvious to the radio 
terminal 200 even if the multicast information type iden- 
tifier information is omitted in the multicast media access 
control identifier allocation message. 
[0193] Although the above description presupposes 
that an appropriate pair of the Information type identifier 
and the media access control Identifier is registered in 
the table of the media access control identifier manage- 
ment unit 104 with respect to the connection request 
message from the radio terminal 200, there Is no guar- 
antee that such a pair always exists. Namely, such a pair 
may not exist in the table of the media access control 
identifier management unit 1 04 when signals of the mul- 
ticast requested by the radio terminal 200 are not re- 
ceived from a server in the wire network 300 yet be- 
cause there is no other radio terminal that has received 
them until then. In such a case, the radio base station 
100 requests reception of these multicast signals with 
respect to the wire network 300 side. Also, the radio 
base station 100 registers a pair of a new multicast in- 
formation type identifier and a new media access control 
identifier corresponding to it Into the table of the media 
access control identifier management unit 104. A pos- 
sibility for such a situation to arise is always present in 
the case where the radio terminal 200 Issues the con- 
nection request message requesting reception of the 
multicast as in the bidirectional type multicast of the first 
embodiment, for example. 

[0194] As another such case, there can be cases 
where the requested multicast signals were reaching to 
the wire interface 107 but these multicast signals were 
discarded because there has been no need for receiving 
them and relaying them to the radio interface 101 side, 
i.e., there has been no radio terminal that required these 
multicast signals. In such cases, reception of the multi- 
cast signals is started at the wire interface 1 07 and re- 
laying to the radio interface 101 side is started through 
the relay unit 106. Note that the multicast signals may 
be discarded at a portion other than the wire Interface 
307 such as the relay unit 106 for example. Depending 
on the layer for realizing the relaying, the radio base sta- 
tion 100 is required to have a learning bridge or a switch 
in the ease of the layer 2 relaying, a multicast router in 



the case of the layer 3 relaying, or a gateway function 
in the case of the higher level relaying. 
[0195] Note that there is only one radio temiinal 200 
that receives the multicast in the above, and this situa- 

5 tion can be handled either as the unicast case or as the 
multicast case depending on the system, but this em- 
bodiment is not limited to either way of handling. 
[01 96] Next, the method (2) in the broadcast type mul- 
ticast will be described. Fig. 14 shows the exemplary 

10 procedure In this case. 

[0197] When the radio terminal 200 makes the loca- 
tion registration, the radio base station 100 obtains In- 
formation regarding the group ID of the multicast that 
radio terminal 200 should receive, from the table of the 

15 media access control identifier management unit 1 04 in 
the radio base station 100, or from a server in the wire 
network 300, or else from information communicated 
before moving in the case where that radio terminal 200 
has moved from the other radio base station by the 

20 handover. 

[0198] Then, when it is ascertained that this radio ter- 
minal 200 is requesting acquisition of the user informa- 
tion regarding the informatran type identifier of "multi- 
cast-3" and "group ID-3". the radio base station 100 

25 broadcasts a message indicating that a specific terminal 
ID is set as the destination, and a pair of this information 
type identifier and the media access control identifier 
conresponding to that information type identifier which 
is allocated by the media access control identifier man- 

30 agement unit 1 04, using the second broadcast channel 
406, 

[0199] After receiving the second broadcast channel 
406 destined to the own terminal, the radio interface 201 
or the radio terminal 200 gives its content to the media 

35 access control Identifier management unit 204 via the 
control information transmission and reception unit 202. 
Then, the media access control identifier Is registered 
into the table in a manner of Fig. 4, and its value Is given 
to the slot selection unit 205. 

40 [0200] Next, the method (1) in the bidirectional type 
multicast will be described. Fig. 1 5 shows the exemplary 
procedure in this case. 

[0201] The radio terminal 200 sends the downlink 
multicast/uplink unicast connection request message 
45 containing both the infonmation type Identifiers of "mul- 
ticast-3" and "group ID-3" and the information type iden- 
tifier of the radio terminal 200, to the radio base station 
100. 

[0202] Upon receiving this connection request mes- 
50 sage using the random access channel 404, the radio 
base station 100 newly allocates the uplink unicast me- 
dia access control identifier at the media access control 
Identifier management unit 104. Then, the radio base 
station 100 broadcasts a message indicating that a spe- 
55 cific terminal ID is set as the destination, and a pair of 
the received information type identifier and the media 
access control identifier corresponding to it, using the 
second broadcast channel 406, for each one of the 
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downlink multicast and the uplink unicast. 
[0203] As a result, the individual control channel 408 
and the individual control channel 411 are set up for the 
uplink unicast. In the ease where there is a need to 
transmit only the ARQ infomiation, it is necessary to set 
up the datalink control channel 410 and the datalink con- 
trol channel 413 in addition to them. Also, in the case 
where there is a need to transmit the user information 
on the uplink side, it is necessary to set up the user data 
channel 409 and the user data channel 412 in addition 
to the datalink control channel 410 and the datalink con- 
trol channel 418. Note however that there can be cases 
where the downlink user data channel 409 is not set up 
as it will not be used. These settings are made by the 
procedure similar to the case of point-to-point. 
[0204] After receiving the second broadcast channel 
-406 destined to the own terminal, the radio interface 201 
of the radio terminal 200 gives its content to the media 
access control identifier management unit 204 via the 
control infomiation transmission and reception unit 202. 
Then, two media access control identifiers are regis- 
tered into the table in a manner of Fig. 4, and their values 
are given to the slot selection unit 205. 
[0205] Note that this embodiment uses a message 
format for requesting both uplink and downlink connec- 
tions simultaneously, but it is also possible to define 
them separately. 

[0206] Next, the method (2) in the bidirectional type 
multicast will be described. Fig. 16 shows the exemplary 
procedure in this case. 

[0207] When the radio terminal 200 makes the loca- 
tion registration, the radio base station 100 obtains in- 
formation regarding the group ID of the multicast that 
radio terminal 200 should receive, from the table of the 
media access control Identifier management unit 104 in 
the radio base station 100, or from a server in the wire 
network 300, or else from information communicated 
before moving in the case where that radio terminal 200 
has moved from the other radio base station by the 
handover. 

[0208] Then, when it is ascertained that this radio ter- 
minal 200 is requesting acquisition of the user informa- 
tion regarding the information type identifier of "multi- 
cast-3" and "group ID-3", the radio base station .100 
broadcasts a message indicating that a specific terminal 
ID is set as the destination, a pair of the downlink mul- 
ticast information type identifier and the media access 
control identifier corresponding to it, and a pair of the 
uplink unicast information type identifier and the media 
access control identifier conresponding to it, using the 
second broadcast channel 406. 
[0209] After receiving the second broadcast channel 
406 destined to the own terminal, the radio interface 201 
of the radio terminal 200 gives its content to the media 
access control identifier management unit 204 via the 
control information transmission and reception unit 202. 
Then, two media access control identifiers are regis- 
tered into the table in a manner of Fig. 4, and their values 



are given to the slot selection unit 205. 
[0210] In any one of the above described multicast 
cases, the following operations are common. 
[0211] Namely, when the radio base station 100 re- 
5 ceives data through the wire interface 107. this data is 
given to the relay unit 106. 

[0212] The relay unit 106 inquires the media access 
control identifier management unit 104 about the media 
access control identifier corresponding to the informa- 

10 tion type Identifier that directly or indirectly indicates the 
destination of that data. Here, it is assumed that the in- 
formation type identifier is "multicast-3", Then, the me- 
dia access control identifier "#3" is obtained. The relay 
unit 106 requests the user information transmission and 

15 reception unit 105 to transmit that data using the time- 
slot conresponding to the media access control identifier 
"#3" so obtained. 

[021 3] The user Information transmission and recep- 
tion unit 105 requests the slot scheduling unit 1 03 to al- 
20 locate the time-slot corresponding to the media access 
control identifier "#3". 

[0214] The slot scheduling unit 103 allocates the time- 
slot corresponding co the media access control, identi- 
fier "#3", and requests the control information transmis- 

25 sion and reception unit 1 02 to transmit this correspond- 
ence using the frame control channel 402. At the same 
time, the slot scheduling unit 103 notifies the time-slot 
allocated to the media access control identifier "#3" to 
the user information transmission and reception unit 

30 105. 

[0215] The user information transmission and recep- 
tion unit 105 transmits the data whose transmission is 
requested by the relay unit 106, using the time-slot al- 
located by the slot scheduling unit 103. 

35 [021 6] When the control information transmission and 
reception unit 202 of the radio terminal 200 receives the 
frame control channel 402 through the radio interface 
201. the information contained in it is given to the slot 
selection unit 205. 

40 [0217] The slot selection unit 205 determines the 
time-slot to be received from a combination of that in- 
formation and the information regarding the media ac- 
cess control identifier to be received that is obtained by 
inquiring to the media access control identifier manage- 

45 ment unit 204, and commands the radio interface 201 
to received that time-slot. 

[021 8] According to this command, the radio interface 
201 receives the data transmitted by the user informa- 
tion transmission and reception unit 105, and gives it to 
50 the user information transmission and reception unit 
203. 

[0219] Referring now to Fig. 17 and Fig. 18, the third 
embodiment of a radio communication system accord- 
ing to the present invention will be described in detail. 
55 [0220] The third embodiment is directed to the case 
where some user information is to be broadcast from 
the radio base station 100 to all the radio terminals lo- 
cated in the area of that radio base station 100. Here, it 
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is assumed that the operation of the radio terminal 200 
at a time of carrying out the point-to-point communica- 
tions is the same as in the first embodiment. In the fol> 
lowing, the differences from the first embodiment will be 
mainly described. s 
[0221] The media access control identifier manage- 
ment unit 104 manages the correspondence between 
the information type identifier and the media access 
control identifier by a correspondence table as shown 
in Fig. 17. In this embodiment, it is assumed that all the 
terminals that are located in the area of the radio base 
station 100 will receive the time-slot conresponding to 
the media access control Identifier "#1** that is allocated 
for the user broadcast channel. 
[0222] The media access control identifier manage- 
ment unit 204 is managing infomiatlon on the informa- 
tion type identifier to be received by the radio terminal 
200 by a correspondence table as shown in Fig, 18. In 
this embodiment, it is assumed that the correspondence 
between the information type identifier "broadcast" and 
the media access control identifier "#r is set up in ad- 
vance. Note that the media access control identifier of 
the own terminal is set as unallocated to indicate that 
the radio base station 100 is not particularly aware of 
the existence of that radio terminal. 
[0223] If it is assumed that this media access control 
identifier "#1" is an already known value in the radio 
communication system, it is possible to have this value 
registered in the correspondence tables of the radio 
base station 100 and the radio terminal 200 from the 
beginning. However, in the case where this value is dif- 
ferent depending on the radio base station 1 00 or varies 
in time even at the same radio base station 100, there 
is a need for the radio base station 100 to regularly 
broadcast a pair of the information type identifier "broad- 
cast" and the media access control identifier corre- 
sponding to it. using the second broadcast channel 406, 
for example. Then, the radio interface 201 of the radio 
temninal 200 that received this broadcast information 
sends this infonnation to the rnedia access control iden- 
tifier management unit 204 via the control information 
transmission and reception unit 202 so as to reflect this 
Information In the correspondence table provided there- 
in. Also, the media access control identifier for the 
broadcast information is given from there to the slot se- 
lection unit 205. 

[0224] In the following, the processing in the case 
where the radio base station 100 has received user data 
which has the information type to be received as its des- 
tination will be described. This function is the broadcast 
so that there is no user information or control information 
in the uplink direction. 

[0225] When the radio base station 100 receives data 
through the wire interface 107, this data is given to the 
relay unit 106. 

[0226] The relay unit 106 inquires the media access 
control identifier management unit 104 about the media 
access control identifier conresponding to the informa- 



tion type identifier that directly or indirectly indicates the 
destination of that data. Here, it is assumed that the In- 
formation type identifier is "broadcast". Then, the media 
access control identifier "#1" is obtained. The relay unit 
106 requests the user information transmission and re- 
ception unit 105 to transmit that data using the time-slot 
corresponding to the media access control identifier 
"#r so obtained. 

[0227] The user information transmission and recep- 
tion unit 105 requests the slot scheduling unit 103 to al- 
locate the time-slot corresponding to the media access 
control identifier "#1". 

[0228] The slot scheduling unit 1 03 allocates the time- 
slot corresponding to the media access control identifier 
"#r, and requests the control information transmission 
and reception unit 102 to transmit this correspondence 
using the frame control channel 402. At the same time, 
the slot scheduling unit 103 notifies the time-slot allo- 
cated to the media access control identifier "#1" to the 
user information transmission and reception unit 1 05. 
[0229] The user information transmission and recep- 
tion unit 105 transmits the data whose transmission is 
requested by the relay unit 106, using the time-slot al- 
located by the slot scheduling unit 103. 
[0230] When the control information transmission arid 
reception unit 202 of the radio terminal 200 receives the 
frame control channel 402 through the radio interface 
201. the information contained in It is given to the slot 
selection unit 205. 

[0231] The slot selection unit 205 determines the 
time-slot to be received from a combination of that in- 
formation and the information regarding the media ac- 
cess control identifier to be received that is obtained by 
inquiring to the media access control identifier manage- 
ment unit 204, and commands the radio interface 201 
to received that time-slot. 

[0232] According to this command, the radio interface 
201 receives the data transmitted by the user informa- 
tion transmission and reception unit 105. and gives it to 
the user information transmission and reception unit 

203. 

[0233] Note that the broadcast media access control 
identifier is set to be "#1" in this embodiment, but there 
is also a method for setting it to be identical to the media 
access control identifier "#0" for the radio control broad- 
cast information. Namely, in such a case, what Is actu- 
ally the broadcast user information will be transmitted 
through the radio control broadcast channel. 
[0234] Refemng now to Fig. 1 9 and Fig. 20, the fourth 
embodiment of a radio communication system accord- 
ing to the present invention will be described in detail. 
[0235] The fourth embodiment is directed to a mech- 
anism by which the broadcast media access control 
identifier used in the third embodiment can be used for 
all point-to-multipoint communications. Here, it is as- 
sumed that the operation of the radio tenninal 200 at a 
time of carrying out the point-to-point communications 
is the same as in the first embodiment. In the following, 
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the differences from the first embodiment will be mainly 
described. 

[0236] The media access control identifier manage- 
ment unit 104 manages the correspondence between 
the information type identifier and the media access s 
control identifier by a correspondence table as shown 
in Fig. 19. In this embodiment, it is assumed that all the 
terminals that receive the multicast among the terminals 
that are located in the area of the radio base station 100 
will receive the time-slot corresponding to the media ac- 
cess control identifier "#1" that Is allocated for all the 
multicast groups in advance. 

[0237] The media access control identifier manage- 
ment unit 204 is managing information on the infomna- 
tion type identifier to be received by the radio terminal 
200 by a correspondence table as shown in Fig. 20. In 
this embodiment, because the radio terminal 200 be- 
longs to the multicast groups of "group 10-2" and "group 
tD-3", it is necessary to set the correspondence be- 
tween the information type identifier "all multicast" and 
the media access control identifier "#1" in the table. Note 
that the media access control identifier of the own ter- 
minal is set as unallocated to indicate that the radio base 
station 100 is not particularly aware of the existence of 
that radio terminal. 

[0238] If it is assumed that this media access control 
identifier "#1" is an already known value in the radio 
communication system, it is possible to have this value 
registered in the correspondence tables of the radio 
base station 100 and the radio tenninal 200 from the 
beginning. However, in the case where this value is dif- 
ferent depending on the radio base station 100 or varies 
in time even at the same radio base station 100, there 
is a need for the radio base station 100 to regularly 
broadcast a pair of the information type identifier "all 
multicast" and the media access control identifier corre- 
sponding to it, using the second broadcast channel 406, 
for example. Then, the radio interface 201 of the radio 
terminal 200 that received this broadcast information 
sends this infomnation to the media access control iden- 
tifier management unit 204 via the control information 
transmission and reception unit 202 so as to reflect this 
Infomnation in the correspondence table provided there- 
in. Also, the media access control identifier for the 
broadcast infonmation is given from there to the slot se- 
lection unit 205. 

[0239] There is also a method in which the radio ter- 
minal 200 requests reception of the multicast to the radio 
base station 100 and obtains the media access control 
identifier for the corresponding multicast, as in the sec- 
ond embodiment. The procedures of this method are the 
same as in the second embodiment for both the broad- 
cast type multicast and the bidirectional type multicast. 
[0240] In the following, the processing in the case 
where the radio base station 1 00 has received user data 
which has the information type to be received as its des- 
tination, assuming that the multicast media access con- 
trol identifier "#1" is already set in the media access con- 



trol identifier management unit 204 of the radio terminal 

200 by the various procedures described above, will be 
described. This function is the multicast so that user in- 
formation or ARQ information in the uplink direction may 
be present in the case of the bidirectional type multicast, 
but the procedure in that case is the same as in the first 
embodiment and the second embodiment so that its de- 
scription will be omitted here. 

[0241] When the radio base station 1 00 receives data 
through the wire interface 107, this data is given to the 
relay unit 106. 

[0242] The relay unit 106 Inquires the media access 
control identifier management unit 104 about the media 
access control identifier corresponding to the informa- 
tion type identifier that directly or indirectly Indicates the 
destination of that data, l-lere. it is assumed that the in- 
formation type identifier is the multicast of "group ID-2". 
Then, the media access control identifier "#1" is ob- 
tained. The relay unit 106 requests the user information 
transmission and reception unit 1 05 to transmit that data 
using the time-slot corresponding to the media access 
control identifier "#1" so obtained. 
[0243] The user information transmission and recep- 
tion unit 105 requests the slot scheduling unit 103 to al- 
locate the time-slot corresponding to the media access 
control identifier "#r. 

[0244] The slot scheduling unit 1 03 allocates the time- 
slot corresponding to the media access control identifier 
"#r. and requests the control Information transmission 
and reception unit 102 to transmit this correspondence 
using the frame control channel 402. At the same time, 
the slot scheduling unit 103 notifies the time-slot allo- 
cated to the media access control identifier "#1" to the 
user information transmission and reception unit 105. 
[0245] The user information transmission and recep- 
tion unit 105 transmits the data whose transmission is 
requested by the relay unit 106, using the time-slot al- 
located by the slot scheduling unit 103. 
[0246] When the control information transmission and 
reception unit 202 of the radio terminal 200 receives the 
frame control channel 402 through the radio interface 
201. the information contained in it is given to the slot 
selection unit 205. 

[0247] The slot selection unit 205 determines the 
time-slot to be received from a combination of that in- 
formation and the information regarding the media ac- 
cess control identifier to be received that is obtained by 
inquiring to the media access control Identifier manage- 
ment unit 204, and commands the radio interface 201 
to received that time-slot. 

[0248] According to this command, the radio interface 

201 receives the data transmitted by the user informa- 
tion transmission and reception unit 105, and gives it to 
the user information transmission and reception unit 
203. However, the user Information transmission and re- 
ception unit 203 cannot Judge whether the received us- 
er information is really destined to the own terminal or 
not when it is received, because the user information for 
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all the multicasts is delivered using the same media ac- 
cess control identifier. Consequently, it is sent to the 
higher layer processing to judge whether it is significant 
information for the own terminal or not, and it is discard- 
ed at that layer If it is insignificant one. 5 
[0249] Note that the broadcast media access control 
identifier is set to be "#1" in this embodiment, but there 
is also a method for setting it to be identical to the media 
access control identifier "#0" for the radio control broad- 
cast information. Namely, in such a case, what is actu- 
ally the multicast user jnfonnation wilt be transmitted 
through the radio control broadcast channel. 
[0250] Referring now to Fig. 21 and Fig. 22, the fifth 
embodiment of a radio communication system accord- 
ing to the present invention will be described in detail. 
[0251] The fifth embodiment is directed to a method 
for handling the multicast by using the datalink connec- 
tion identifier besides the media access control identifi- 
er. In the following, the differences from the first embod- 
iment will be mainly described. 
[0252] The media access control identifier manage- 
ment unit 104 manages the correspondence among the 
media access control identifier, the datalink connection 
identifier and the information type identifier by a corre- 
spondence table as shown in Fig. 21 . Here, a set of radio 
terminals that receive "multicast-1" and a set of radio 
terminals that receive "multicast-2" are different in gen- 
eral. In other words, there can be "a group of radio ter- 
minals that receive both**, "a group of radio terminals that 
receive only multicast-1 "a group of radio terminals that 
receive only multicast-2" and "a group of radio terminals 
that do not receive either one". 
[0253] The media access control identifier manage- 
ment unit 104 selects the specific correspondence 
among the information type identifier, the media access 
control identifier, and the datalink connection identifier 
at appropriate frequency, and requests the control infor- 
mation transmission and reception unit 102 to transmit 
the selected correspondence using the second broad- 
cast channel 406. In the above described example, the 
fact that "multicast-r corresponds to a set of the media 
access control identifier "#5" and the datalink connec- 
tion Identifier "#0" and the fact that "multicast-2" corre- 
sponds to a set of the media access control identifier 
"#5" and the datalink connection identifier "#r are re- 
quested to be transmitted by the second broadcast 
channel 406. 

[0254] Upon receiving this request, the control infor- 
mation transmission and reception unit 102 requests the 
slot scheduling unit 103 to allocate as many time-slots 
as required in transmitting that correspondence (any 
other information to be transmitted will also be included 
in the required amount) to the second broadcast chan- 
nel 406 in the media access control frame 400. The con- 
trol information transmission and reception unit 102 
transmits the allocated time-slots with that correspond- 
ence mounted thereon through the radio interface 101. 
[0255] The control information transmission and re- 



ception unit 202 of the radio terminal 200 gives Informa- 
tion on the correspondence among the information type 
identifier, the media access control identifier and the da- 
talink connection identifier to the media access control 
identirier management unit 204 when such a conre- 
spondence information is contained in the second 
broadcast channel 406 received through the radio inter- 
face 201. 

[0256] The media access control identifier manage- 
ment unit 204 is managing information on the informa- 
tion type identifier to be received by the radio terminal 
200 by a con-espondence table as shown in Fig. 22. The 
media access control identifier management unit 204 
selects only what is related to the information type iden- 
tifier to be received by the radio terminal 200 from the 
given information on the correspondence among the in- 
formation type identifier, the media access control iden- 
tifier and the datalink connection identifier, and registers 
the media access control identifier corresponding to it 
into the correspondence table of Fig. 22. The corre- 
spondence table after the registration is shown in Fig. 
22 for the case where the radio terminal 200 receives 
"multicast-2" but does not receive "multicast-l". 
[0257] The registration method for these tables is the 
same as in the above described embodiments, espe- 
cially the first embodiment and the second embodiment, 
so that its description will be omitted here. There can be 
the broadcast type multicast and the bidirectional type 
multicast in this embodiment as well. In particular, the 
method for separating the number spaces of the datalink 
connection identifier for the multicast and for the unicast 
in advance is also valid here. 

[0258] In the following, the processing until the actual 
multicast user infonnation reaches to the radio terminal 
200 will be described. 

[0259] When the radio base station 1 00 receives data 
through the wire interface 107, this data is given to the 
relay unit 106. 

[0260] The relay unit 106 inquires the media access 
control identifier management unit 104 about a set of 
the media access control identifier and the datalink con- 
nection identifier corresponding to the information type 
identifier that directly or indirectly indicates the destina- 
tion of that data. It can be data destined to a specific 
terminal, but here it is assumed that the information type 
identifier is "multicast-2". Then, the set of the media ac- 
cess control identifier "#5" and the datalink connection 
identifier "#1" is obtained. The relay unit 106 requests 
the user information transmission and reception unit 1 05 
to transmit that data using the time-slot corresponding 
to the set of the media access control identifier "#5" and 
the datalink connection identifier "#1" so obtained. 
[0261] The user information transmission and recep- 
tion unit 105 requests the slot scheduling unit 103 to al- 
locate the time-slot corresponding to the set of the me- 
dia access control identifier "#5" and the datalink con- 
nection identifier "#r. 

[0262] The slot scheduling unit 1 03 allocates the time- 
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slot corresponding to the set of the media access control 
identifier "#5" and the dataiink connection identifier "#1 
and requests the control information transmission and 
reception unit 1 02 to transmit this correspondence using 
the frame control channel 402. At the same time, the 
slot scheduling unit 103 notifies the time-slot allocated 
to the set of the media access control identifier "#5" and 
the dataiink connection identifier "#1" to the user infor- 
mation transmission and reception unit 105. 
[0263] The user information transmission and recep- 
tion unit 1 05 transmits the data whose transmission was 
requested by the relay unit 106, using the time-slot al- 
located by the slot scheduling unit 103. 
[0264] When the control information transmission and 
reception unit 202 of the radio terminal 200 receives the 
frame control channel 402 through the radio interface 
201, the information contained in it is given to the slot 
selection unit 205. 

[0265] The slot selection unit 205 determines the 
time-slot to be received from a combination of that in- 
formation and the information regarding the set of the 
media access control identifier and the dataiink connec- 
tion identifier to be received that is obtained by inquiring 
to the media access control identifier management unit 
204, and commands the radio interface 201 to received 
that time-slot. 

[0266] According to this command, the radio interface 
201 receives the data transmitted by the user informa- 
tion transmission and reception unit 105. and gives it to 
the user information transmission and reception unit 
203. 

[0267] Note that the first to fifth embodiments de- 
scribed so far can be practiced in any suitable combina- 
tion. 

[0268] Referring now to Fig. 23 to Fig. 25. the sixth 
embodiment of a radio communication system accord- 
ing to the present invention will be described in detail. 
[0269] The sixth embodiment is directed to a config- 
uration that utilizes a second radio communication path 
in addition to a first radio communication path corre- 
sponding to a radio communication path between the 
radio interface 101 and the radio interface 201 as de- 
scribed in the above embodiments. In this embodiment, 
the first radio communication path is utilized for commu- 
nications in the downlink direction (a direction from the 
radio base station to the radio terminal) while the second 
radio communication path is utilized for communications 
in the uplink direction (a direction from the radio terminal 
to all devices connected to the wire network such as the 
radio base station), and the bidirectional communica- 
tions are realized by their combination. In the following, 
this scheme will be referred to as "hybrid scheme". Note 
that there can be a case where the uplink direction of 
the first radio communication path is implemented but 
simply not utilized and a case where it is not implement- 
ed to begin with. In the following, the latter case will be 
described in detail. It is also possible to utilize the sec- 
ond radio communication path in the downlink direction 



as well. In general, the first radio communication path 
and the second radio communication path adopt differ- 
ent radio schemes with different radio frequency, media 
access control scheme, etc. 
5 [0270] The main difference between this embodiment 
and the above described embodiments is that commu- 
nications in the uplink direction are carried out by the 
second radio communication path. Apart from this point, 
it is basically similar to the above described embodi- 
ments. Also this embodiment corresponds to the first 
embodiment among the above described embodiments. 
[0271] Fig. 23 shows an exemplary network configu- 
ration according to the hybrid scheme. 
[0272] As shown in Fig. 23, this network according to 
the hybrid scheme comprises a first radio base station 
500, a second radio base station 600, a hybrid radio ter- 
minal 700. and a wire network 800. The first radio com- 
munication path in the downlink direction is formed from 
the first radio base station 500 to the hybrid radio termi- 
nal 700. and the bidirectional second radio communica- 
tion path is formed from the hybrid radio terminal 700 to 
the second radio base station 600. The bidirectional 
communications in the hybrid scheme are carried out by 
combining the first radio communication path In the 
downlink direction and the second radio communication 
path in the uplink direction. Note that the bidirectional 
communications using only the second radio communi- 
cation path are also carried out whenever necessary in- 
cluding the case where the hybrid radio terminal 700 is 
not located in an area covered by the first radio base 
station 500. To be specific, the second radio communi- 
cation path can be realized by PHS (Personal Handy 
Phone System) or PDC (Personal Digital Cellular), for 
example, but it is not necessarily limited to these. 
[0273] A media access control frame to be used for 
the radio communications between the first radio base 
station 500 and the hybrid radio terminal 700 is similar 
to the media access control frame of Fig. 2 except that 
a portion corresponding to the uplink channel Is omitted. 
[0274] The radio base station 500 has a radio inter- 
face 501, a control information transmission unit 502, a 
slot scheduling unit 503, a media access control identi- 
fier management unit 504, a user infomiation transmis- 
sion unit 505. a relay unit 506 and a wire interface 507. 
[0275] The radio base station 500 of this embodiment 
mainly differs from the radio base station 100 of the 
above described embodiments in that a function regard- 
ing the radio reception is omitted in the first radio base 
station 500. To be specific, the radio interface 501 has 
no demodulation function. Also, the control information 
transmission unit 502 and the user information transmis- 
sion unit 505 have no decoding function. There is an- 
other difference in order to compensate for the above 
noted difference of not having the radio reception func- 
tion. Namely, the user information and the control infor- 
mation from the radio terminal, that were received 
through the radio interface in the radio base station 100. 
can be received through the wire interface 507 in the 
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first radio base station 500. The received information will 
be transferred to an appropriate destination by the relay 
unit 506. 

[0276] The media access control for the radio com- 
munications between the second radio base station 600 5 
and the hybrid radio tenninal 700 can be what is done 
in PHS for example, but it is essentially unrelated to the 
present invention so that its detailed description will be 
omitted. 

[0277] The second radio base station 600 has a radio 
interface 601 for carrying out radio transmission and re- 
ception as well as modulation and demodulation, a con- 
trol information transmission and reception unit 602 for 
carrying out encoding and decoding of radio control in- 
formation, a user infomiation transmission and recep- 
tion unit 603 for carrying out encoding and decoding of 
user information, a radio communication control unit 604 
for carrying out a control of set up/release of the second 
radio communication path and a slot control for data 
transmission on the second radio communication path, 
a relay unit 605 corresponding to a bridge function or a 
router function, and a wire interface 606, in order to carry 
out radio communications with the hybrid radio temiinal 
700. 

[0278] The hybrid radio terminal 700 has a first radio 
interface 701 , a control information reception unit 702, 
a user information reception unit 703 a media access 
control identifier management unit 704, a slot selection 
unit 705, a multicast control unit 706, a second radio 
interface 707, a control information transmission and re- 
ception unit 708, a user information transmission and 
reception unit 709, and a radio communication control 
unit 710. 

[0279] The main difference between the hybrid radio 
terminal 700 of this embodiment and the radio terminal 
200 of the above described embodiments is that the hy- 
brid radio terminal 700 has a functional configuration for 
enabling two types of radio communications, one with 
respect to the first radio base station 500 and another 
with respect to the second radio base station 600. In oth- 
er words, the hybrid radio terminal 700 has additional 
elements including the second radio interface 707 for 
carrying out radio transmission and reception as well as 
modulation and demodulation, the control information 
transmission and reception unit 708 for carrying out en- 
coding and decoding of radio control information, the us- 
er information transmission and reception unit 709 for 
carrying out encoding and decoding of user information, 
and the radio communication control unit 710 for cany- 
ing out a control of set up/release of the second radio 
communication path and a slot control for data transmis- 
sion on the second radio communication path, in order 
to carry out radio communications with the second radio 
base station 600. Also, in order to use two radio inter- 
faces appropriately, the hybrid ratio terminal 700 has the 
relay unit 706 instead of the multicast control unit 206. 
The second difference is that the radio transmission 
function with respect to the first radio base station 500 



is omitted. To be specific, the first radio interface 701 
has no modulation function. Also, the control information 
reception unit 702 and the user information reception 
unit 703 have no encoding function. There are cases 
where the omission of such transmission functions can 
be effective in reducing a power consumption or a size 
of the terminal. 

[0280] The media access control frame to be trans- 
mitted or received by the second radio base station 600 
and the hybrid radio terminal 700 has the same config- 
uration as that of Fig. 2. 

[0281 ] In the following, a method for broadcasting the 
media access control identifier corresponding to the in- 
formation type to be received from the first radio base 
station 500 to the hybrid radio tenninal 700 will be de- 
scribed. 

[0282] The media access control identifier manage- 
ment unit 504 manages correspondences between in- 
formation type identifiers and media access control 
identifiers, using a correspondence table as shown in 
Fig. 3, similarly as in the first embodiment. The detail is 
the same as in the first embodiment so that it will not be 
repeated here. The fact that the correspondence be- 
tween the information type identifier and the media ac- 
cess control identifier may change in time is also the 
same. 

[0283] The media access control identifier manage- 
ment unit 504 selects the specific correspondence be- 
tween the information type identifier and the media ac- 
cess control identifier at appropriate frequency, and re- 
quests the control information transmission unit 502 to 
transmit the selected correspondence using the second 
broadcast channel 406. In the above described exam- 
ple, transmission of the information type identifier (mul- 
ticast-1. multicast-2, or multicast-3) corresponding to 
the media access control identifier "#3" using the sec- 
ond broadcast channel 406 of the media access control 
frame 400 at a time when the correspondence is 
changed will be requested. At this point, especially in 
the case of the multicast address, there can be cases 
where the information type identifier given by informa- 
tion of an address on the left column alone is insufficient 
for the receiving hybrid radio terminal 700 side to ascer- 
tain what information it is. In such cases, information of 
the group ID on the right column is also transmitted at 
the same time. The media access control identifier man- 
agement unit 504 also requests transmission of the in- 
fonmation type identifier for which the corresponding 
media access control identifier is lost, according to the 
need. The correspondence to be selected at appropriate 
frequency can be fixed one instead of the time varying 
one. However, the media access control identifier "#0" 
is allocated in advance to the radio control broadcast 
information, so that there is no need to broadcast this 
con-espondence. 

[0284] Upon receiving this request, the control infor- 
mation transmission unit 502 requests the slot schedul- 
ing unit 503 to allocate as many time-slots as required 
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in transmitting tliat correspondence (any other informa- 
tion to be transmitted will also be Included in the required 
amount) to the second broadcast channel 406 in the me- 
dia access control frame 400. The control information 
transmission unit 502 mounts that correspondence into 5 
the allocated time-slots and transmit it through the radio 
interface 501 . 

[0285] The control information reception unit 702 
gives information on the correspondence between the 
information type identifier and the media access control 
identifier tp the media access control identifier manage- 
ment unit 704 when such a correspondence information 
Is contained in the second broadcast channel 406 re- 
ceived through the first radio interface 701 . 
[0286] The media access control identifier manage- 
ment unit 704 is managing information on the infonna- 
tion type identifier to be received by the hybrid radio ter- 
minal 700 using a correspondence table as shown in 
Fig. 4. The media access control identifier management 
unit 704 selects only those correspondences that are 
related to the information type identifier to be received 
by the hybrid radio terminal 700 from the obtained Infor- 
mation on the correspondence between the information 
type identifiers and the media access control identifiers, 
and registers the media access control identifiers con-e- 
sponding to the selected correspondences into the cor- 
respondence table of Fig. 4. In this example, it is as- 
sumed that a set of "muItlcast-S" and "group-3" is reg- 
istered in advance as the information type identifier to 
be received, so that the media access control identifier 
"#3" that corresponds to it will be registered. If the value 
of "multicast-3" is apparently fixed one, there is no need 
for the hybrid radio terminal to maintain "group-3" part 
which is the right side of the information type identifier, 
but the value of "multicast-3" may take different values 
depending on time and place in general. 
[0287] In the case where it is indicated that there is 
no media access control identifier corresponding to the 
information type identifier, the media access control 
identifier Is deleted. For example, when it is indicated 
that the media access control identifier corresponding 
to "multicast-3" is lost after awhile, the media access 
control identifier column corresponding to "mul.ticast-3" 
will be set as unallocated. However, the information type 
identifier itself will be left as it indicates the Information 
type to be received by the hybrid radio terminal 700. 
Note that the media access control identifier of the own 
terminal is set as unallocated to indicate that the first 
radio base station 500 is not particularly aware of the 
existence of this radio terminal. 
[0288] The media access control identifier manage- 
ment unit 704 notifies the media access control identifier 
for which the need for receiving arose and the media 
access control Identifier for which the need for receiving 
disappeared, to the slot selection unit 705. 
[0289] The slot selection unit 705 notifies this change 
to the first radio interface 701 , such that the first radio 
interface 701 will detemnine portions to be transmitted 



or received according to this information. 
[0290] The processing up to this point constitutes the 
method for broadcasting the media access control iden- 
tifier corresponding to the information type to be re- 
ceived, from the first radio base station 500 to the hybrid 
radio terminal 700. 

[0291] In the following, the processing procedure for 
conveying the user data up to the hybrid radio terminal 
700 in the case where the first radio base station 500 
actually receives the user data destined to the informa- 
tion type to be received. This processing procedure is 
slightly different for the case of point-to-point and the 
case of point-to-multipoint so that these two cases will 
be described separately. 

[0292] First, the case of point-to-point will be de- 
scribed. Fig. 24 shows the exemplary procedure in the 
case of point-to-point. 

[0293] The main difference from the first embodiment 
is that all the information in the uplink direction, that is 
a direction from the hybrid radio terminal 700 to the first 
radio base station 500 is transmitted via the second ra- 
dio base station 600. The hybrid radio terminal 700 rec- 
ognizes the existence of the first radio base station 500 
by receiving the first broadcast channel 401 transmitted 
by the first radio base station 500, and the media access 
control identifier and the information type identifier are 
dynamically set in correspondence by establishing as- 
sociation with the first radio base station 500. 
[0294] First, the second radio communication path is 
established between the second radio base station 600 
and the hybrid radio terminal 700, This is done by ex- 
change of the control information between the radio 
communication control unit 710 of the hybrid radio ter- 
minal 700 and the radio communication control unit 604 
of the second radio base station 600. Here its detailed 
description will be omitted. 

[0295] The transmission of information from the hy- 
brid radio terminal 700 to the first radio base station 500 
Is carried out by utilizing the second radio communica- 
tion path established in this way. More specifically, It is 
assumed that the hybrid radio terminal 700 already 
knows the information type identifier of the first radio 
base station 500 somehow, for example by receiving the 
broadcast using the second broadcast channel 406 
transmitted from the first radio base station 500. The 
control information of the first radio communication path 
from the hybrid radio terminal 700 to the first radio base 
station 500, or the information type identifier of the first 
radio base station 500 attached to that information in the 
case of transmitting the user Information, is given to the 
relay unit 706. The relay unit 706 transfers that informa- 
tion to the second radio base station 600 using the user 
information transmission and reception unit 709 and the 
second radio interface 707. The relay unit 605 of the 
second radio base station 600 and the wire network 800 
relay that information up to the wire interface 507 of the 
first radio base station 500. 

[0296] More specifically. In order to establish the as- 
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sociation, the hybrid radio terminal 700 transmits a con- 
nection request message for the point-to-point radio 
channel with respect to the first radio base station 500 
toward the second radio base station 600 as the user 
information of the second radio communication path. 5 
Here, it is transmitted as the user information, because 
- it is not the control information of the second radio com- 
munication path itself. As described above, the relay unit 
605 of the second radio base station 600 outputs this 
message to the wire network 800 in order to transfer it io 
to the first radio base station 500. This message reaches 
to the first radio base station 500 by being further re- 
layed inside the wire network 800. 
[0297] This connection request message contains at 
least the terminal ID which Is the infonmation type iden- is 
tifier. When this connection is possible, the media ac- 
cess control identifier management unit 504 of the first 
radio base station 500 creates the correspondence ta- 
ble for the information type identifier in the connection 
request message and the unused media access control 20 
identifier corresponding to it Now, if the Information type 
identifier is "terminal 10-3" as shown in Fig. 4, the media 
access control identifier "#6" is defined in correspond- 
ence to it in Fig. 3, for example. The first radio base sta- 
tion 500 retums a set of the information type identifier 25 
and the media access control identifier as a response 
message to that connection request message, using the 
second broadcast channel 406. 
[0298] Upon receiving this response message, the 
hybrid radio terminal 700 registers that media access 30 
control identifier into the table In the media access con- 
trol identifier management unit 704. 
[0299] Next, a point-to-point control channel is set up 
between the first radio base station 500 and the hybrid 
radio terminal 700. This control channel comprises the 35 
Individual control channel 408 in the downlink direction 
and one that goes via the second radio base station 600 
in the uplink direction, and the setting for ensuring the 
connectivity in the network layer level is made here. If 
infonmation on the left column of the information type ^0 
identifier (such as "terminal-3" for example) is not con- 
tained In the connection request message, the setting 
of that value is made at this stage. 
[0300] Now, when the first radio station 500 receives 
data through the wire interface 507 at this point, the data 45 
are given to the relay unit 506. 
[0301 ] The relay unit 506 inquires to the media access 
control identifier management unit 504 about the media 
access control identifier corresponding to the informa- 
tion type identifier that either directly or indirectly indi- so 
cates the destination of that data. When this happens to 
be information equivalent to destined to "terminal-S", the 
media access control Identifier "#6" will be obtained from 
Fig. 3. The relay unit 506 requests the user information 
transmission unit 505 to transmit that data using the 55 
time-slot corresponding to the media access control 
identifier "#6** so obtained. 

[0302] The user information transmission unit 505 re- 



quests the slot scheduling unit 503 to allocate the time- 
slot corresponding to the media access control identifier 
"#6". 

[0303] The slot scheduling unit 503 allocates the time- 
slot corresponding to the media access control identifier 
"#6". and also requests the control information transmis- 
sion unit 502 to transmit this correspondence using the 
frame control channel 402. At the same time, the slot 
scheduling unit 503 also notifies the time-slot allocated 
to the media access control identifier "#6" to the user 
information transmission unit 505. 
[0304] The user information transmission unit 505 
transmits the data whose transmission Is requested by 
the relay unit 506, using the time-slot allocated by the 
slot scheduling unit 503. For this transmission, the user 
data channel 409 Is used. 

[0305] When the control information reception unit 
702 of the hybrid radio terminal 700 receives the frame 
control channel 402 through the first radio interface 701 . 
information contained in it Is given to the slot selection 
unit 705. 

[0306] The slot selection unit 705 determines the 
time-slot to be received from a combination of that in- 
formation and information regarding the media access 
control identifier to be received that Is obtained by in- 
quiring to the media access control Identifier manage- 
ment unit 704, and commands the first radio interface 
701 to receive that time-slot. 

[0307] In accordance with this command, the first ra- 
dio interface 701 receives the data transmitted by the 
user Information transmission unit 505 of the first radio 
base station 500, and gives the received user informa- 
tion portion to the user Information reception unit 703. 
[0308] Note that, usually, in the case of point-to-point, 
the uplink channels from the hybrid radio terminar 700 
to the first radio base station 500 are also set up. In the 
uplink channels, the user information and the control in- 
formation for the first radio communication path are both 
transmitted to the second radio base station 600 as the 
user infomiatlon of the second radio communication 
path, and then further relayed to the first radio base sta- 
tion 500 via the wire network. Consequently, the detail 
of the procedure for transmitting the user information in 
the uplink direction is the same as that described at the 
beginning of the description of Fig. 24. The ARQ mes- 
sage with respect to the received user information Is 
transmitted via the second radio communication path. 
[0309] N ext. the case of point-to-multipoint will be de- 
scribed. 

[0310] In this embodiment, it Is assumed that ID of the 
multicast Information to be received by the hybrid radio 
terminal 700 is set in advance in the hybrid radio termi- 
nal 700 itself. Also, the media access control Identifier 
management unit 504 of the first radio base station 500 
creates in advance a correspondence table for the mul- 
ticast information type Identifier and the media access 
control identifier corresponding to it as shown in Fig. 3. 
The first radio base station 500 regularly broadcasts a 
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set of the information type identifier and the media ac- 
cess control identifier using the second broadcast chan- 
nel 406 as described above. Upon receiving this, the hy- 
brid radio terminal 700 registers the media access con- 
trol identifier into the table in the media access control s 
identifier management unit 704 as shown in Fig. 4. 
[0311] The handling from this point on can take one 
of the following two forms depending on the character- 
istic of the multicast traffic. 

[0312] In the case of the broadcast type multicast, the 
uplink direction will not be used so that it is basically 
similar to the first embodiment. Namely, it suffices to re- 
place the radio base station and the radio terminal of 
Fig. 6 by the first radio base station and the hybrid radio 
terminal. 

[0313] In the case of the bidirectional type multicast, 
there is a need to transmit the uplink unicast connection 
request message for the multicast traffic from the hybrid 
radio terminal 700 to the first radio base station 500 us- 
ing the above described method for transmitting via the 
second radio base station 600, similarly as in the case 
of point-to-point. This is similar to the above described 
method for establishing the association. This set up can 
be carried out either before or after the notification of 
the point-to-multipoint media access control identifier. 
Fig. 25 shows the exemplary procedure in the case of 
carrying out this set up after the notification. 
[0314] First, using the above described method, the 
second radio communication path is established be- 
tween the second radio base station 600 and the hybrid 
radio terminal 700. Then, the relay unit 706 creates the 
connection request message regarding the multicast 
such as the uplink unicast connection request message 
for the multicast traffic, and transmits it to the first radio 
base station 500 using the above described method of 
transmitting via the second radio base station 600. As 
a result, the downlink individual control channel 408 is 
set up, and further a setting is made such that the control 
information to be transmitted by the uplink individual 
control channel that is transmitted via the second radio 
base station 600 can be handled properly when it is re- 
ceived by the first radio base station 500. In the case 
where there is a need to transmit only the ARQ informa- 
tion, the downlink datalink control channel 410 is set up 
and further a setting is made such that the ARQ infor- 
mation to be transmitted by the uplink datalink control 
channel that is transmitted via the second radio base 
station 600 can be handled properly when it is received 
by the first radio base station 500 in addition. Also, in 
the case where there is a need to transmit the user in- 
formation on the uplink side, In addition to the setting for 
the datalink control, the downlink user data channel 409 
is set up and further a setting is made such that the user 
information to be transmitted by the uplink user data 
channel that is transmitted via the second radio base 
station 600 can be handled properly when it is received 
by the first radio base station 500. Note however that 
there can be cases where the downlink user data chan- 



nel 409 is not set up as it will not be used. These settings 
are made by the procedure similar to the case of point- 
to-point. 

[031 5] In either one of the above described cases, the 
following operations are common. 
[0316] Namely, when the first radio base station 500 
receives data through the wire interface 507, this data 
is given to the relay unit 506. 

[0317] The relay unit 506 inquires the media access 
control identifier management unit 504 about the media 
access control identifier corresponding to the informa- 
tion type Identifier that directly or indirectly indicates the 
destination of that data. Here, it is assumed that the in- 
formation type identifier Is "multicast-3". Then, the me- 
dia access control Identifier "#3" is obtained. The relay 
unit 506 requests the user information transmission unit 
505 to transmit that data using the time-slot correspond- 
ing to the media access control Identifier "#3" so ob- 
tained. 

[031 8] The user information transmission unit 505 re- 
quests the slot scheduling unit 503 to allocate the time- 
slot corresponding to the media access control identifier 
"#3". 

[0319] The slot scheduling unit 503 allocates the time- 
slot corresponding to the media access control identifier 
"#3", and requests the control information transmission 
unit 502 to transmit this correspondence using the frame 
control channel 402. At the same time, the slot sched- 
uling unit 503 notifies the time-slot allocated to the me- 
dia access control Identifier "#3" to the user information 
transmission unit 505. 

[0320] The user information transmission unit 505 
transmits the data whose transmission is requested by 
the relay unit 506, using the time-slot allocated by the 
slot scheduling unit 503. 

[0321] When the control information reception unit 
702 of the hybrid radio terminal 700 receives the frame 
control channel 402 through the first radio interface 701 . 
the information contained in it is given to the slot selec- 
tion unit 705. 

[0322] The slot selection unit 705 determines the 
time-slot to be received from a combination of that in- 
fomiation and the information regarding the media ac- 
cess control identifier to be received that is obtained by 
inquiring to the media access control identifier manage- 
ment unit 704, and commands the first radio interface 
701 to received that time-slot. 
[0323] According to this command, the first radio in- 
terface 701 receives the data transmitted by the user 
information transmission unit 505, and gives it to the us- 
er information reception unit 703. 
[0324] Referring now to Fig. 26 to Fig. 28, the seventh 
embodiment of a radio communication system accord- 
ing to the present invention will be described in detail. 
[0325] The seventh embodiment is directed to the 
case of realizing the second embodiment in the hybrid 
scheme. The handling of the point-to-point is the same 
as in the sixth embodiment, but a way of realizing the 



15 



20 



25 



30 



35 



40 



45 



50 



24 



47 



EP 1 077 539 A1 



48 



point-to-multipoint is different. In the following, the dif- 
ferences from the sixth embodiment will be mainly de- 
scribed. 

[0326] The media access control identifier manage- 
ment unit 504 of the first radio base station 500 and the s 
media access control identifier management unit 704 of 
the hybrid radio temninal 700 are similar to those of Fig. 
23, but unlike the sixth embodiment, the correspond- 
ence between the multicast media access control iden- 
tifier and the information type identifier is not notified to 
all the hybrid radio terminals located in that area. Name- 
ly, there is provided an information regarding which hy- 
brid radio terminals are actually requiring the informa- 
tion on the correspondence, and the information on the 
media access control identifier is given by way of a mes- 
sage destined to such a hybrid radio temiinal. However, 
because it is the point-to-multipoint communications, 
the media access control identifier allocated by the first 
radio base station 500 with respect to the same multi- 
cast communication transmission request from a plural- 
ity of hybrid radio terminals will be identical. 
[0327] There are following two methods for compre- 
hending hybrid radio terminals that will receive the mul- 
ticast, for example. 

(1) A method in which those hybrid radio terminals 
that wish to receive a certain multicast communica- 
tion (broadcasting, for example) are to make a re- 
quest for the notification of the media access control 
identifier for the purpose of that multicast comrriu^ 
nication to the first radio base station 500, 

(2) A method in which a correspondence table of an 
ID of each hybrid radio terminal 700 and the infor- 
mation type identifiers of the multicasts that each 
hybrid radio terminal 700 wishes to receive is pro- 
vided at the first radio base station 500 side (or at 
a server within a wire network 800), and the first ra- 
dio base station 500 notifies values of the media ac- 
cess control identifiers for the required multicast 
communications from that table to that hybrid radio 
terminal 700 when that hybrid radio terminal 700 
makes the location registration to the first radio 
base station 500. 

[0328] Moreover, there is a difference between the 
broadcast type multicast and the bidirectional type mul- 
ticast similarly as in the sixth embodiment, in each one 
of these methods. In the following, examples of these 
four cases will be described one by one. 
[0329] First, the method (1 ) in the broadcast type mul- 
ticast will be described. Fig. 26 shows the exemplary 
procedure in this case. Here it is assumed that the sec- 
ond radio communication path is already established. 
[0330] The hybrid radio terminal 700 creates the 
downlink multicast connection request message con- 
taining "terminal ID" and the information type identifiers 
of "multicast-3" and "group ID-3" at the relay unit 706, 
and this message is transmitted to the first radio base 



station 500 via the second radio base station 600. 
[0331] Upon receiving this connection request mes- 
sage, the first radio base station 500 broadcasts a mes- 
sage indicating that a specific terminal ID is set as the 
destination, and a pair of the received infonnation type 
identifier and the media access control identifier corre- 
sponding to that information type identifier which is al- 
located by the media access control identifier manage- 
ment unit 504, using the second broadcast channel 406. 
Although the same broadcast channel is used, in con- 
trast to the sixth embodiment where the information re- 
ception and the content comprehension are requested 
to all the hybrid radio terminals, this embodiment differs 
in that the channel destined to the specific hybrid radio 
terminal is sent so that hybrid radio terminals other than 
the corresponding one will receive the message but dis- 
card it without looking into its content. 
[0332] After receiving the second broadcast channel 
406 destined to the own terminal, the first radio interface 
701 of the hybrid radio terminal 700 gives its content to 
the media access control identifier management unit 
704 via the control information transmission and recep- 
tion unit 202. Then, the media access control identifier 
is registered into the table in a manner of Fig. 4, and its 
value is given to the slot selection unit 705. 
[0333] Although the above description presupposes 
that an appropriate pair of the information type identifier 
and the media access control identifier is registered in 
the table of the media access control identifier manage- 
ment unit 504 with respect to the connection request 
message from the hybrid radio terminal 700, there is no 
guarantee that such a pair always exists. Namely, such 
a pair may not exist in the table of the media access 
control identifier management unit 504 when signals of 
the multicast requested by the hybrid radio terminal 700 
are not received from a server in the wire network 800 
yet because there is no other radio terminal that has re- 
ceived them until then. In such a case, the first radio 
base station 500 requests reception of these multicast 
signals with respect to the wire network 800 side. Also, 
the first radio base station 500 registers a pair of a new 
multicast information type identifier and a new media ac- 
cess control identifier corresponding to it Into the table 
of the media access control identifier management unit 
504. A possibility for such a situation to arise is always 
present in the case where the hybrid radio terminal 700 
issues the connection request message requesting re- 
ception of the multicast. 

[0334] Next, the method (2) in the broadcast type mul- 
ticast will be described. 

[0335] In this case the uplink direction will not be used 
so that it suffices to replace the radio base station and 
the radio terminal in the description of Fig. 14 of the sec- 
ond embodiment by the first radio base station 500 and 
the hybrid radio temninal. No other change is required. 
[0336] Next, the method (1) in the bidirectional type 
multicast will be described. Fig. 27 shows the exemplary 
procedure in this case. Here it is assumed that the sec- 
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ond radio communication path is already established. 
[0337] The hybrid radio terminal 700 sends the down- 
link multicast/uplink unicast connection request mes- 
sage containing both the information type identifiers of 
"multlcast-3" and "group ID-3" and the information type 5 
identifier of the hybrid radio terminal 700, to the first ra- 
dio base station 500 via the second radio base station 
600. 

[0338] Upon receiving this connection request mes- 
sage, the first radio base station 500 newly allocates the 
uplink unicast media access control identifier at the me- 
dia access control identifier management unit 504. No 
information will be sent in the uplink direction using the 
first radio communication path, but this media access 
control Identifier will be used in the case where the con- 
trol information transmitted in the uplink direction by the 
second radio communication path wilt be sent to the 
downlink direction. It can also be utilized by the first ra- 
dio base station 500 in ascertaining which hybrid radio 
terminal has received the datalink control information for 
the downlink multicast information. Then, the first radio 
base station 500 broadcasts a message indicating that 
a specific terminal ID is set as the destination, and a pair 
of the received information type identifier and the media 
access control identifier corresponding to it, using the 
second broadcast channel 406, for each one of the 
downlink multicast and the uplink unicast. 
[0339] As a result, the downlink individual control 
channel 408 is set up, and further a setting is made such 
that the control information to be transmitted by the up- 
link individual control, channel that is transmitted via the 
second radio base station 600 can be handled properly 
when it is received by the first radio base station 500. In 
the case where there Is a need to transmit only the ARQ 
Information, the downlink datalink control channel 410 
is set up and further a setting is made such that the ARQ 
information to be transmitted by the uplink datalink con- 
trol channel that is transmitted via the second radio base 
station 600 can be handled properly when it is received 
by the first radio base station 500 in addition. In other 
words, it is the setting for enabling identification as to 
which hybrid radio terminal has transmitted the datalink 
control information for the downlink multicast informa- 
tion. Also, In the case where there is a need to transmit 
the user information on the uplink side, in addition to the 
setting for the datalink control, the downlink user data 
channel 409 is set up and further a setting is made such 
that the user information to be transmitted by the uplink 
user data channel that is transmitted via the second ra- 
dio base station 600 can be handled properly when it is 
received by the first radio base station 500. Note how- 
ever that there can be cases where the downlink user 
data channel 409 is not set up as it will not be used. 
These settings are made by the procedure similar to the 
case of point-to-point. 

[0340] After receiving the second broadcast channel 
406 destined to the own terminal, the first radio interface 
701 of the hybrid radio terminal 700 gives its content to 



the media access control identifier management unit 
704 via the control information reception unit 702. Then, 
two media access control Identifiers are registered into 
the table in a manner of Fig. 4, and their values are given 
to the slot selection unit 705. 

[0341] Note that this embodiment uses a message 
format for requesting both uplink and downlink connec- 
tions simultaneously, but it is also possible to define 
them separately. 

[0342] Next, the method (2) in the bidirectional type 
multicast will be described. Fig. 28 shows the exemplary 
procedure in this case. Here it is assumed that the sec- 
ond radio communication path is already established. 
[0343] When the hybrid radio terminal 700 makes the 
location registration, the first radio base station 500 ob- 
tains information regarding the group ID of the multicast 
that hybrid radio terminal 700 should receive, from the 
table of the media access control identifier management 
unit 504 In the first radio base station 500, or from a 
server in the wire network 800, or else from information 
communicated before moving In the case where that hy- 
brid radio terminal 700 has moved from the other radio 
base station by the handover. 
[0344] Then, when it is ascertained that this hybrid ra- 
dio terminal 700 is requesting acquisition of the user in- 
formation regarding the information type identifier of 
"multicast-S" and "group ID-S", the first radio base sta- 
tion 500 broadcasts a message indicating that a specific 
terminal ID is set as the destination, a pair of the down- 
link multicast information type identifier and the media 
access control identifier corresponding to it, and a pair 
of the uplink unicast information type identifier and the 
media access control identifier corresponding to it, using 
the second broadcast channel 406. 
[0345] After receiving the second broadcast channel 
406 destined to the own terminal, the first radio interface 
701 of the hybrid radio terminal 700 gives its content to 
the media access control identifier management unit 
704 via the control information reception unit 702. Then, 
two media access control Identifiers are registered into 
the table in a manner of Fig. 4. and their values are given 
to the slot selection unit 705. 

[0346] In any one of the above described multicast 
cases, the following operations are common. 
[0347] Namely, when the first radio base station 500 
receives data through the wire interface 507. this data 
is given to the relay unit 506. 

[0348] The relay unit 506 inquires the media access 
control identifier management unit 504 about the media 
access control identifier corresponding to the informa- 
tion type identifier that directly or indirectly indicates the 
destination of that data. Here, it is assumed that the in- 
formation type identifier is "multicast-3". Then, the me- 
dia access control identifier "#3" is obtained. The relay 
unit 506 requests the user information transmission unit 
505 to transmit that data using the time-slot correspond- 
ing to the media access control identifier "#3" so ob- 
tained. 
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[0349] The user information transmission unit 505 re- 
quests the slot scheduling unit 503 to allocate the time- 
slot corresponding to the media access control identifier 
"#3". 

[0350] The slot scheduling unit 503 allocates the time- 
slot corresponding to the media access control identifier 
"#3", and requests the control information transmission 
unit 502 to transmit this correspondence using the frame 
control channel 402. At the same time, the slot sched- 
uling unit 503 notifies the time-slot allocated to the me- 
dia access control identifier "#3" to the user information 
transmission unit 505. 

[0351] The user information transmission unit 505 
transmits the data whose transmission is requested by 
the relay unit 506, using the time-slot allocated by the 
slot scheduling unit 503. 

[0352] When the control information reception unit 
702 of the hybrid radio terminal 700 receives the frame 
control channel 402 through the first radio interface 701 , 
the infonmation contained in it is given to the slot selec- 
tion unit 705. 

[0353] The slot selection unit 705 determines the 
time-slot to be received from a combination of that in- 
formation and the information regarding the media ac- 
cess control identifier to be received that is obtained by 
Inquiring to the media access control identifier manage- 
ment unit 704, and commands the first radio interface 
701 to received that time-slot. 
[0354] According to this command, the first radio in- 
terface 701 receives the data transmitted by the user 
information transmission unit 505. and gives it to the us- 
er information reception unit 703. 
[0355] Note that the third, fourth and fifth embodi- 
ments can also be realized by the hybrid scheme of the 
sixth and seventh embodiments. It should be apparent 
that the configuration of the sixth embodiment, the con- 
figuration of the seventh embodiment, a configuration in 
which the third embodiment is realized by the hybrid 
scheme, a configuration in which the fourth embodiment 
is realized by the hybrid scheme, and a configuration in 
which the fifth embodiment is realized by the hybrid 
scheme can be practiced in any suitable combination. 
[0356] As described, according to the present inven- 
tion, it becomes possible for the radio base station to 
carry out both point-to-point user information communi- 
cations and point-to-multipoint user information commu- 
nications with respect to radio terminals. 
[0357] It is to be noted that, in the above description, 
the user information on a given layer for a specific user 
may contain not just the user data to be exchanged at 
upper layers, but also the control information for that 
specific user at that given layer as well. In particular, the 
user information to be transmitted on a unicast channel 
may contain the control information so that the control 
Infomrtation for the multicast can be transmitted on a uni- 
cast channel that is set up in advance. 
[0358] It is also to be noted that, besides those al- 
ready mentioned above, many modifications and varia- 



tions of the above embodiments may be made without 
departing from the novel and advantageous features of 
the present invention. Accordingly, all such modifica- 
tions and variations are intended to be included within 
5 the scope of the appended claims. 



Claims 



10 1. A radio base station device, comprising: 

a reception unit configured to receivje a connec- 
tion request from one radio terminal; 
a first allocation unit configured to allocate a 
15 first media access control identifier which is an 

unused media access control identifier, to said 
one radio terminal that issued the connection 
request; 

a broadcast unit configured to broadcast a cor- 

20 respondence between the first media access 

control identifier and said one radio terminal; 
a second allocation unit configured to allocate 
a second media access control Identifier to an 
identifier of a multicast information that are to 

25 be received by a plurality of radio tenminals; 

a first transmission unit configured to transmit 
a correspondence information for enabling said 
plurality of radio terminals to recognize a cor- 
respondence between the second media ac- 

30 cess control identifier and the identifier of the 

multicast information; and 
a second transmission unit configured to trans- 
mit a time-slot corresponding to the first media 
access control identifier with a user information 

35 destined to said one radio terminal loaded ther- 

eon, and a time-slot corresponding to the sec- 
ond media access control identifier with the 
multicast information loaded thereon. 

40 2. The radio base station device of claim 1, wherein 
the first transmission unit transmits the correspond- 
ence information using a radio control broadcast 
channel that is set to be received by any radio ter- 
minal located within an area of the radio base sta- 

45 tlon device. 

3. The radio base station device of claim 1 , further 
comprising a unit configured to obtain information 
on a correspondence between said one radio ter- 

50 minal and the Identifier of the multicast information 
that said one radio terminal wishes to receive. 

wherein the first transmission unit transmits 
the correspondence information to said one radio 
terminal, using either a radio control broadcast 

55 channel that is set to be received by any radio ter- 
minal located within an area of the radio base sta- 
tion device or a time-slot corresponding to the first 
media access control identifier. 
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4. The radio base station device of claim 1, further 
comprising: 

a third allocation unit configured to allocate a 
broadcast media access control identifier to be 5 
received by any radio terminal located within an 
area of the radio base station device; and 
a notification unit configured to notify any radio 
terminal located within the area of the radio 
base station device to receive the broadcast 
media access control identifier, using a radio 
control broadcast channel that is set to be re- 
ceived by any radio terminal located within the 
area of the radio base station device. 

15 

5. The radio base station device of claim 1, wherein 
the second allocation unit allocates a media access 
control identifier that Is set to be received by any 
radio terminal located within an area of the radio 
base station device as the second media access 20 
control identifier. 

6. The radio base station deyice of claim 1, wherein 
the reception unit receives the connection request 
that contains a multicast connection request, from 25 
said one radio terminal. 

7. The radio base station device of claim 1, further 
comprising a set up unit configured to set up a da- 
taltnk connection with respect to said one radio ter- 30 
minal. 

wherein the second allocation unit allocates a 
set of the second media access control identifier 
and a datalink connection identifier to the identifier 
of the multicast infomiation, 35 

the first transmission unit transmits the corre- 
spondence information regarding a corre- 
spondence between the identifier of the multi- 
cast information and the set of the second me- ^0 
dia access control identifier and the datalink 
connection identifier, and 
the second transmission unit transmits a time- 
slot corresponding to the set of the second me- 
dia access control identifier and the datalink 45 
connection identifier with the multicast informa- 
tion loaded thereon. 

8. The radio base station device of claim 1; further 
comprising: 50 

a set up unit configured to set up a datalink con- 
nection with respect to said one radio terminal; 
and 

a fourth allocation unit configured to allocate 55 
another media access control identifier differ- 
ent from those already allocated by the first, 
second and fourth allocation units, to a datalink 
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control infomiation with respect to the user in- 
formation, 

wherein the first transmission unit transmits 
said another media access control identifier as a 
media access control identifier for the datalink in- 
formation with respect to the user information. 

9. The radio base station device of claim 1, further 
comprising a set up unit configured to set up a da- 
talink connection with respect to said one radio ter- 
minal, 

wherein the second allocation unit sets a val- 
ue that is unused as a datalink connection identifier 
for datalink control of received Information, as a val- 
ue of the datalink connection identifier to be allocat- 
ed to the identifier of the multicast Infomriation, with 
respect to said one radio terminal which receives 
the multicast information using a time-slot corre- 
sponding to the first media access control identifier. 

10. A radio terminal device, comprising: 

a transmission unit configured to transmit a 
connection request to a radio base station; 
a first reception unit configured to receive a first 
media access control identifier allocated to the 
radio terminal device, which is broadcast from 
the radio base station; 

a second reception unit configured to receive 
an identifier of a multicast information to be re- 
ceived by a plurality of radio terminals and a 
second media access control identifier allocat- 
ed to the identifier of the multicast information, 
which are transmitted from the radio base sta- 
tion; and 

a third reception unit configured to receive a us- 
er information destined to the radio terminal de- 
vice which is loaded on a time-slot correspond- 
ing to the first media access control Identifier, 
and the multicast information which is loaded 
on a time-slot corresponding to the second me- 
dia access control identifier. 

11. The radio terminal device of claim 10, wherein the 

second reception unit receives the identifier of the 
multicast information and the second media access 
control identifier using a radio control broadcast 
channel that is set to be received by any radio ter- 
minal located within an area of the radio base sta- 
tion device. 

12. The radio terminal device of claim 10, wherein the 
second reception unit receives the second media 
access control identifier as the user information 
destined to the radio terminal device. 

13. The radio terminal device of claim 10, further com- 
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prising a fourth reception unit configured to receive 
a broadcast media access control identifier to be re- 
ceived by any radio terminal located within an area 
of the radio base station, 

wherein the third reception unit also receives s 
information loaded on a time-slot corresponding to 
the broadcast media access control identifier. 

14. The radio terminal device of claim 10, wherein the 
transmission unit transmits the connection request io 
that contains a multicast connection request. 

15. The radio terminal device of claim 10, further com- 
prising a set up unit configured to set up a datalink 
connection with respect to the radio base station, 15 

wherein the second reception unit receives 
the identifier of the multicast information and a set 
of the second media access control identifier and a 
datalink connection identifier allocated to the iden- 
tifier of the multicast information, and 20 

the third reception unit receives the multicast 
information loaded on a time-slot corresponding to 
the set of the second media access control identifier 
and the datalink connection identifier. 

25 

16. the ratio terminal device of claim 10, further com- 
prising: 

a set up unit configured to set up a datalink con- 
nection with respect to the radio base station; 30 
a fifth reception unit configured to receive a 
third media access control identifier allocated 
to an identifier of a datalink control information 
for the multicast information loaded on a time- 
slot corresponding to the second media access 35 
control identifier; and 

a second transmission unit configured to trans- 
mit the datalink control information for the mul- 
ticast information, using a time-slot corre- 
sponding to tiie third media access control 40 
identifier. 

17. The radio terminal device of claim 10, further com- 
prising: 

45 

a set up unit configured to set up a datalink con- 
nection with respect to the radio base station; 
and 

a third transmission unit configured to ti-ansmit 
the datalink control information for the multicast so 
information, using a time-slot corresponding to 
the first media access control identifier. 

18. A method of information communication from a ra- 
dio base station to a radio terminal, comprising the ss 
steps of: 

making a connection request from the radio ter- 



minal to the radio base station; 
allocating a first media access control Identifier 
which is an unused media access control iden- 
tifier, to the radio terminal, at the radio base sta- 
tion which received the connection request; 
transmitting a correspondence between the 
first media access control identifier and the ra- 
dio terminal, from ttie radio base station to the 
radio terminal; 

transmitting a user information from the radio 
base station to the radio terminal using a time- 
slot corresponding to the first media access 
control identifier; 

allocating a second media access control iden- 
tifier to a multicast information to be received 
by a plurality of radio terminals, at the radio 
base station; 

transmitting a correspondence information for 
enabling said plurality of radio terminals to rec- 
ognize a correspondence between the second 
media access control identifier and the identifi- 
er of the multicast information; and 
transmitting the multicast information from the 
radio base station to said plurality of radio ter- 
minals using a time-slot corresponding to the 
second media access control identifier. 
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